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1.0 INTRODUCTION

This Preliminary Site Risk Characterization was prepared in order to detail the levels of risk to human
health related to the field and sampling activities associated with the former United Shoe Machinery
(USM) Division North Parcel at 181 Elliott Street in Beverly, Massachusetts (also referred to as the
“Site”). Actions completed in this report relate to the approved Written Proposal/Sampling and
Analysis Plan Revision 2 (“SAP”) for the Site dated September 29, 2017. Refer to the attached Figure 1
for the site plan.

This Site has been identified in the RCRA 2020 Corrective Action Universe list established by the United
States Environmental Protection Agency (EPA). By the year 2020, EPA and the authorized states plan
to have largely completed the work of implementing final remedies at all facilities requiring Corrective
Action. This Site is listed under site number MAD 043415991 as USM Machinery Division. As part of
the RCRA 2020 program, EPA is overseeing an audit of the historical remedial actions conducted at the
property by Stanley, Black and Decker, the former property owner. EPA Region 1 has been working
with the current owner’s representative, Cummings Properties, LLC, on this Site since 2009, and in
EPA’s opinion, more sampling data are potentially needed to, among other things, understand whether
vapor intrusion may be impacting indoor air quality and posing a threat to human health.

As part of EPA’s audit and review of existing sampling data, EPA requires further examination to
determine:

e whether vapor intrusion is occurring at locations identified by EPA, including but not
limited to, buildings 100, 500, and 600;

e whether contamination exists in the Shoe Ponds that presents ecological risk to aquatic
life;

e whether all underground storage tanks have been removed or properly abandoned, if
there are releases to the environment from the tanks, and the nature and extent of any
migration of contamination from existing tanks;

e whether residual polychlorinated biphenyl (PCB) contamination exists on the fourth
floor of Building 100 (formerly occupied by the North Shore Regional Vocational School)
in or proximate to the former machine shop and any other area on-site where PCBs
were used/managed/released and/or identified as a contaminant of concern;
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e whether the PCB disposal areas (former chip grind shed and former ballfield area) meet
the requirement of 40 CFR § 761.61 and the January 9, 1997 approval letter from EPA,
including but not limited to the following:

(1) required protective cover,

(2) required cover maintenance,

(3) required AUL documentation, and

(4) appropriate documentation to verify that stabilized PCB contaminated soils
were placed at least one foot above the high water table so that no migration of
PCBs to groundwater is occurring.

These requirements were set forth in an Administrative Consent Order (ACO) between EPA and
Cummings Properties, LLC with an effective date of April 13, 2017.

Specifically, this report documents an initial risk characterization for human health of the interior
spaces of Suite 135-C, Suite 149-J, and Suite 158-D in Building 100 and Suite 171-X in Building 600.
There currently are four locations on the property where children are present for school or day care
purposes:

e Bright Horizons Children’s Center
100 Cummings Center, S-149-J

e Aspire Learning Center
100 Cummings Center, S-135-C

e Northeast ARC, Inc.
100 Cummings Center, S-158-D

e Beverly Children’s Learning Center
600 Cummings Center, S-171-X

Site data have been previously collected in the form of soil gas and indoor air within each of these
spaces in January 2018 and April 2018, as well as groundwater samples collected in December 2017,
April 2018, and June 2018 for wells installed in November 2017. Individual sample analysis results and
data summary tables for data collected prior to June 2018 have been previously reported in past
monthly Progress Report; and thus need not be repeated in this report. See the April 2018 Progress
Report (dated May 13, 2018) for a summary of all data collected from December 2017 to April 2018.

For the purposes of this initial risk characterization, the only data quantitatively evaluated were the
indoor air data for each of the four suites identified above. This was done to provide a baseline
assessment of risk to indoor air contaminants regardless of source, whether they be from vapor
intrusion, indoor building sources, or outdoor ambient air. This report does not attempt to
differentiate between vapor intrusion and building interior sources as the rationale for the presence of
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individual air contaminants. This report does make comparisons with the ambient outdoor air to

identify contaminants whose presence in indoor air may be primarily or partially due to the outdoor air
quality.

2.0 RISKCHARACTERIZATION

A separate risk characterization was quantitatively performed for each of the four suites (Suite 135-C,
Suite 149-J, and Suite 158-D in Building 100 and Suite 171-X in Building 600).

2.1 Selection of Constituents of Concern (COC)

COCs are those chemicals that are both identified in samples collected at the site and are associated
with a release of oil and/or hazardous material (OHM). Unless specific justification can be provided for
eliminating a COC from the risk characterization, all constituents detected at a disposal site are
considered to be COCs and are carried through the risk characterization process. Constituents are
eliminated from the list of COCs if they are present at a low frequency of detection and in low
concentrations; if they are present at levels which are consistent with “background” concentrations for
the area and there is no evidence that these chemicals are related to activities at the site; or if the
chemicals are field or laboratory contaminants. Constituents may also be eliminated if they are
considered essential nutrients and are therefore not toxic at the concentrations detected in site media.

Laboratory analytical data from indoor air samples collected during site assessment were analyzed for
a total of 66 VOCs and the three hydrocarbon fractions that constitute the air-phase petroleum
hydrocarbon (APH) analysis. Of these analyzed compounds, 43 VOCs and two of the three APH
fractions were detected in at least one sample. All detected compounds in indoor air were included as
COCs to establish a total risk for indoor air regardless of the source(s) of the contaminants. In addition,
to be conservative, separate risk calculations were performed that included compounds not detected
in the analyte list as COCs. Risk totals are presented that include: 1) only the detected compounds as
COCs, and 2) all analyzed compounds as COCs.

The total indoor air risk represents an overly conservative estimate, as it includes contaminants
present due to indoor sources and outdoor background. To better establish an indoor air risk due to
actual indoor-related contaminants, separate risk calculations were performed to account for risk from
ambient outdoor air.
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2.2 Exposure Assessment
2.2.1 Site Activities and Uses

The current property use is for mixed commercial purposes including school and child daycare
facilities. The Elliott Landing parcel is used for residential purposes. It is anticipated that the current
use of the subject property will remain generally the same for the foreseeable future.

For the purposes of this risk characterization, risk was quantitatively calculated for two separate use
scenarios: child day care and residential. The residential scenario is considered the most conservative
scenario and is used for comparison purposes.

2.2.2 Development of Exposure Profiles

Complete and potentially complete exposure pathways were quantitatively evaluated as part of the
human health risk characterization. For each identified receptor at each exposure point, complete or
potentially complete exposure pathways were identified based on current and future site activities and
use and the presence of COCs in various media.

It was assumed that adult workers and children may be exposed to volatile constituents in soil vapor
entering the indoor air due to vapor intrusion from residual soil and/or groundwater contaminants. Based
on site conditions, no exposures related to groundwater were considered as the site groundwater is not
used for drinking water purposes and any issues from contaminant volatilization is addressed under the
indoor air exposure. No exposures related to soil were considered as there is no direct contact to residual
contaminants in soil.

2.2.3 Calculation of Exposure Dose

The exposure dose represents the amount of a COC that an individual receptor may contact. It is a
function of receptor-specific exposure assumptions and chemical-specific exposure parameters.

Exposure doses (average daily exposures for inhalation pathways) were calculated. For inhalation
exposures, average daily exposures (ADEs) or Lifetime Average Daily Exposure (LADEs) were calculated
by normalizing exposure point concentrations (EPCs) with exposure times.

ADE (or LADE) = Time-weighted exposure concentration for airborne constituents
Averaging Period

Or, more specifically:
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ADE = EPC x Exposure Frequency x Exposure Duration x Exposure Period

Averaging Period x Conversion Factor

where for the child day care scenario:

EPC=

Exposure Frequency =

Exposure Duration =
Exposure Period =
Averaging Period =
Conversion Factor =

Exposure Point Concentration (pug/m?3)
12 hours per day

250 days per year

7 years

7 years

(1000 pg/mg) x (8760 hours/year)

where for the residential scenario:

EPC=

Exposure Frequency =

Exposure Duration =
Exposure Period =
Averaging Period =
Conversion Factor =

And:

Exposure Point Concentration (ug/m?3)
24 hours per day

365 days per year

7 years

7 years

(1000 pg/mg) x (8760 hours/year)

LADE = EPC x Exposure Frequency x Exposure Duration x Exposure Period

Lifetime Averaging Period x Conversion Factor

where for the child day care scenario:

EPC =

Exposure Frequency =

Exposure Duration =
Exposure Period =

Exposure Point Concentration (pug/m?3)
12 hours per day

250 days per year

30 years

Lifetime Averaging Period = 70 years

Conversion Factor =

8760 hours/year

where for the residential scenario:

EPC =

Exposure Frequency =

Exposure Duration =
Exposure Period =

Exposure Point Concentration (pug/m?3)
24 hours per day

365 days per year

30 years
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Lifetime Averaging Period = 70 years
Conversion Factor = 8760 hours/year

ADEs were calculated for evaluation of non-carcinogenic effects associated with short-term exposures
(i.e., less than 10 percent of a lifetime, or seven years). Chronic LADEs were calculated for the evaluation
of carcinogenic effects that occur over a period of 30 years. The exposure frequency of 12 hours per day
and exposure duration of 250 days per year for child day care are assumed to be overly conservative. The
duration assumes a school or daycare child or worker will be present for five days per week (Monday thru
Friday) for a total of 50 weeks of the year. The frequency assumes the child or worker will be present for
up to 12 hours each day, which is typically much more than the standard 8 hour per day commercial
scenario. It is understood that some child day cares are open more than 8 hours per day and children can
be present at these day cares for up to 12 hours per day. The exposure frequency of 24 hours per day and
exposure duration of 365 days per year for residents are assumed to be overly conservative; this
frequency and duration assume the residents do not leave the building interior for 30 years.

2.2.4 Exposure Points and Exposure Point Concentrations

The exposure point concentration (EPC) provides an estimate of the constituent concentration that a
receptor would potentially contact at an exposure point over the period of exposure. Suite 135-C,
Suite 149-J, and Suite 158-D in Building 100 and Suite 171-X in Building 600 were all considered as
separate exposure points. EPCs were for each Suite space based on the maximum concentrations
detected in indoor air (samples collected between January 2018 and April 2018). Individual analyte
maximum concentrations for all analytes were determined. These concentrations are documented in
Tables 2-9 for the Suite spaces; Tables 10 and 11 include maximum analyte concentrations in the outdoor
ambient air samples. For the maximum concentrations, two sets of EPCs were established: one set of
EPCs represent the concentrations of detected compounds only; and the second set of EPCs represents all
compounds analyzed and if a compound was not detected, the EPC value represents one-half of the
analytical detection limit.

2.3 Dose-Response Assessment

The dose-response assessment describes the observed effects in humans and/or laboratory animals
associated with particular exposures of COCs. Toxicity information is used to quantitatively characterize
the relationship between the dose of a constituent and the incidence of adverse health effects in an
exposed population. EPA has published chemical-specific Reference Concentrations (RfCs) for inhalation
threshold effects, and Cancer Unit Risk factors for inhalation non-threshold effects. These values are
presented in Table 1. These toxicity values are among those developed by Massachusetts Department of
Environmental Protection (MassDEP) for use in Method 3 risk characterization (310 CMR 40.0993).
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Toxicity values used by MassDEP for the COCs were obtained from MassDEP Shortforms and are

presented in Table 1.

EPA does not have published values for petroleum hydrocarbons, but instead relies on individual chemical
compounds contained in petroleum, such as hexane, heptane, and trimethylbenzenes. This is in contrast
to MassDEP, which evaluates petroleum hydrocarbons as a group and does not include individual risk
evaluations for compounds such as those listed above. To evaluate the potential risk of harm posed by
petroleum hydrocarbons in indoor air at the site, dose-response values were assigned by MassDEP to each
range of hydrocarbon fractions detected via APH analysis (Cs to Cg Aliphatics, Cs to Ci2 Aliphatics, and Co to
Ci0 Aromatics). The MassDEP has published RfCs based on toxicity studies with representative
compounds or mixtures containing the aliphatic and aromatic hydrocarbon fraction. RfCs for n-hexane,
petroleum fractions, and pyrene were used to evaluate risks posed by the presence of petroleum
hydrocarbons in site media. Per MassDEP guidance (November 2003), n-hexane, Cy-C17 fractions, and
mineral oils were selected as the representative compounds for the Cs to Cs, Co to Cis, and Cig to Cze
carbon range aliphatic fractions, respectively; pyrene was selected to represent the aromatic fraction in
the carbon range of Co to Cp.

2.4 Characterization Of Risk Of Harm To Human Health

The risk characterization for the site focused on conservative scenarios for current and foreseeable
future exposures under current conditions of OHM distribution. For the human receptor, cumulative
noncancer risks were calculated. To evaluate potential noncancer effects, hazard quotients (HQs) were
calculated by comparing estimated average daily exposures (ADEs) to RfCs. To evaluate potential
cancer effects, excess lifetime cancer risk (ELCR) estimates (increased probability relative to
background probability that an individual will develop cancer over a lifetime of exposure) were
estimated by applying unit risks to LADEs. The estimated noncancer and cancer risks were compared to
the EPA or MassDEP risk management criteria. The result of these comparisons was used to evaluate
whether a condition of no significant risk (NSR) of harm to human health has been achieved at the site.

2.4.1 Methodology

To evaluate noncarcinogenic risks, an HQ was calculated. The HQ, a ratio of the receptor's quantified
exposure and the “acceptable” level of exposure, provides a general indication of whether exposures are
likely to result in adverse health effects, but does not represent the severity of effects associated with an
exposure. To evaluate the noncarcinogenic effects for each OHM, the estimated ADE was divided by the
appropriate RfC to yield a HQ:
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HQinhalation = ADE (mg/m3)/RfC (mg/m3)

For multiple chemical exposures, HQs for each COC were summed to yield a cumulative hazard index
(HI). A cumulative HI equal to 1.0, the Cumulative Noncancer Risk Limit, indicates that a receptor's
exposure is equal to the “acceptable” exposure level and it is considered unlikely that adverse health
effects would occur. However, a cumulative HI greater than 1.0 does not imply that adverse health
effects would necessarily be expected. The appropriateness of the exposure assumptions and the
basis of the toxicity values used in calculation of the risk must also be considered. !

Carcinogenic risks were evaluated as probabilities. The ELCR estimate is considered to be an upper
bound probability of the likelihood of developing cancer as a result of exposure to individual chemicals.
To assess excess lifetime cancer risks, the LADEs were multiplied by their unit risks to yield a COC-
specific lifetime cancer risk estimate:

ELCRinhalation = LADE (mg/m3) x unit risk (mg/m3)?

For multiple chemical exposures, COC-specific cancer risk estimates were summed to vyield a
cumulative receptor cancer risk estimate.? The calculated cumulative receptor cancer risk estimates
were compared to the Cumulative Cancer Risk Limit of 1 x 10~ specified by the EPA and MassDEP and
in accordance with the project QAPP.

2.4.2 Cumulative Hazard Estimates

Individual chemical and cumulative hazard estimates for maximum concentrations of all analytes for each
individual site Suite location are presented in Tables 2-9. Individual chemical and cumulative hazard
estimates for maximum concentrations of all analytes for the outdoor air are presented in Tables 10-11.
There are two hazard estimate tables for each location. For each location, one table presents cumulative
hazard estimates for the child daycare scenario and the second table presents cumulative hazard
estimates for the residential scenario. A summary of the cumulative hazards for all scenarios are
summarized in Table 12. Estimates were combined to yield Cumulative Cancer Risk and Noncancer
Hazard estimates. Estimates were calculated separately using both EPA and MassDEP values for unit
risks and RfCs to evaluate if there is a substantial difference in methodology. To be conservative,
separate risk calculations were performed that included compounds not detected in the analyte list as

1 This approach assumes that toxic effects by different chemicals are additive. Consequently, the application of this approach to
a mixture of compounds that are not expected to induce the same type of effects or which affect different systems or organs
could overestimate the potential risk. Therefore, if the HI for an individual exposure pathway or exposure group (i.e., the
approach which assumes complete additivity of effects) exceeded 1.0, then Hls can be segregated by toxicity endpoint.

2 The summation assumes that individual intakes are small. It also assumes independence of action by the compounds
involved (i.e., there are no synergistic or antagonistic interactions, and all chemicals have the same toxicological mechanism
and endpoint).

FSL Associates, Inc. 8





Administrative Consent Order

Initial Site Risk Characterization
August 14, 2018

USM North Parcel

181 Elliott Street, Beverly, MA 01915

COCs. Risk totals are presented that include only the detected compounds as COCs, and all analyzed

compounds as COCs. Due to the conservative nature of the exposure assumptions used in this risk
characterization, actual risks are likely to be less than those calculated.

Risk for both cancer and non-cancer at each location was approximately 290% greater for the
residential scenario than the child daycare scenario due to the difference in exposure duration.
Depending on the Suite location and type of risk (cancer or Hazard Index), risk including non-detected
compounds were increased between 4% to 63% from when non-detected compounds were not
included.

When comparing the difference in risk, there is a significant difference between the EPA and the
MassDEP for unit risk factors and reference concentrations in specific compounds such that total
cancer risk was always greater using EPA unit risk factors and total Hazard Index was always greater
(except for outdoor air) using MassDEP reference concentrations. This is because EPA references
contain cancer unit risk factors for more compounds than MassDEP (including for naphthalene), and
MassDEP has reference concentrations for the APH ranges while EPA does not. Depending on the Suite
location, the cancer risk using EPA factors was between 20% to 88% greater than the risk using
MassDEP factors. Depending on the Suite location, the Hazard Index using MassDEP factors was
between 18% to 415% greater than the Hazard Index using EPA factors.

In summary, the location with the overall highest level of risk was in Building 100 Suite 135-C where
nearly all scenarios had cancer and non-cancer risk levels above maximum allowable levels; the
exception being cancer risk using MassDEP factors. In contrast, the child day care scenarios for
Building 100 Suites 149-J and 158-D and Building 600 171-X had acceptable cancer and non-cancer risk
whether EPA or MassDEP factors were used (the exceptions were Suite 158-D cancer risk using EPA
factors and Suite 171-X cancer risk using EPA factors when non-detect compounds were included). If
only MassDEP factors were used, then a Condition of No Significant Risk would be concluded for the
child care scenario (i.e., current use) for these Suite locations. The most conservative scenario
(residential including non-detect compounds) would result in a significant risk for cancer using both
EPA and MassDEP factors for all locations, including the outdoor air.

The risk contribution of the outdoor air cannot be overlooked. For cancer risk in the child day care
scenario, the outdoor air risk contributed between 17% to 68% of total allowable risk; the risk
contribution increased from 48% to 197% of total allowable risk for the residential scenario. For non-
cancer Hazard Index in the child day care scenario, the outdoor air risk contributed between 6% to 15%
of total allowable risk; the risk contribution increased from 18% to 42% of total allowable risk for the
residential scenario.
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To better understand the meaning of the risk totals presented in Table 12, the individual compounds

driving the majority of risk in each case were determined. These are summarized in Table 13. From
the full analyte list, the number of compounds that are the primary risk drivers is limited to the former
15 compounds:

e Benzene — present in all suites and outdoor air

e Carbon Tetrachloride — present in all suites and outdoor air

e Chloroform — present in all suites and outdoor air

e 1,2-Dichloroethane — present in all suites and outdoor air

e Naphthalene — present in all suites and outdoor air

e |sopropanol — present in all suites

e (Cs-Cg Aliphatic Hydrocarbons — present in all suites

e (Co-Cqy Aliphatic Hydrocarbons — present in all suites

e Bromodichloromethane — present at potentially significant levels only in Building 600 Suite 171-
X

e Styrene — present at potentially significant levels only in Building 100 Suite 135-C

e Acetone — present at potentially significant levels only in Building 100 Suite 149-J

e Trichloroethene — present at potentially significant levels only in Building 100 Suite 149-J

e 1,2-Dibromoethane — not detected, but represents a risk driver when non-detect compounds
are included

e Benzyl Chloride — not detected, but represents a risk driver when non-detect compounds are
included

e (Co-Cip Aromatic Hydrocarbons — not detected, but represents a risk driver when non-detect
compounds are included

The presence of benzene, carbon tetrachloride, chloroform, 1,2-dichloroethane, and naphthalene in all
suites and the outdoor air strongly suggests that the outdoor air could be a significant risk contributor
for those compounds. If indoor air concentrations are similar to those found in the outdoor air, it is
highly likely that the outdoor air is the primary source for those contaminants.

The identification of the source of the remaining compounds (i.e., vapor intrusion and/or building
interior sources) will require evaluation from other aspects, such as comparison of indoor air
concentrations to soil gas concentrations and identification of potential building interior contaminant
sources.
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2.5 Uncertainties Analysis

The findings of the human health risk characterization are dependent on a number of factors including,
but not limited to, the representation and quality of the data collected to describe site conditions, the
nature and extent of COCs, and the assumptions made to evaluate potential risks for receptors
potentially exposed to COCs in site media. Uncertainty may be introduced in each component of the
risk characterization process. Although the magnitude of uncertainty has not been quantified for this
site, the primary sources of uncertainty in the characterization of OHM, exposure assessment, dose-
response assessment, and risk characterization are qualitatively discussed below.

2.5.1 Characterization of OHM

Indoor air data collected in January 2018 and April 2018 were used to characterize exposure and potential
hazards for identified receptors under current and reasonably foreseeable site activities and uses. The
EPCs used in the evaluation for indoor air were based on the maximum and average concentrations
from indoor air samples collected.

Surrogate compounds were used to represent the aromatic and aliphatic fractions of petroleum
hydrocarbons detected at the site, although these surrogate chemicals may not actually be present.
Although this approach introduces uncertainty into the analysis, it overestimates potential risks since, per
MassDEP methodology, petroleum hydrocarbons were evaluated using surrogates associated with the
highest toxicity.

2.5.2 Exposure Assessment

Estimation of EPCs, characterization of current and reasonably foreseeable site activities and uses, and
calculation of daily doses contribute most to the uncertainty in the exposure assessment component of
the risk characterization. To counter this uncertainty, health-protective exposure assumptions, based on
either site-specific information or conservative default values provided in the MassDEP or EPA guidance,
were used to quantitatively evaluate potential risks posed by the site.

In calculating receptor-specific exposure factors for the quantitatively evaluated scenarios, the most
health-protective of the default range of values available were used. Receptor-specific parameters, such
as contact and ingestion rates selected for the human health risk assessment, were obtained from the
MassDEP guidance, which are intended to err on the side of protecting human health.

FSL Associates, Inc. 11
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2.5.3 Dose-Response Assessment

The primary sources of uncertainty associated with the toxicity values used to quantify risks include: (1)
extrapolation of dose-response information from effects observed at high doses to predict adverse effects
at low levels anticipated for human exposure to environmental constituents; (2) use of toxicity
information compiled from short-term exposure studies to predict the effects associated with long-term
exposures (and vice versa); (3) use of dose-response information from animal studies to predict likely
effects in humans; and (4) use of toxicity information based on homogeneous animal populations or
healthy human populations to predict the effects that are likely to be observed in the general population
(including sensitive subgroups).

The dose-response values used in the calculation of non-cancer risk estimates are conservative values.
Since RfCs are derived using a number of safety factors and are developed to protect sensitive
populations, the actual concentration associated with a health effect is likely to be higher than the dose or
concentration established by the EPA or by the MassDEP for most groups in the general population.

Dose-response values for surrogate compounds (e.g., hexane and pyrene) selected by the MassDEP to
represent certain fractions (i.e., aliphatic and aromatic) of a petroleum hydrocarbon mixture were used
to assess risks associated with exposure to APH detected in air samples from the site. The alternate
RfCs presented by the MassDEP were used as conservative RfCs for the fractions of aliphatic and
aromatic hydrocarbons identified by APH analysis. These surrogates typically represent the most toxic
chemicals for each of these fractions and hence, are likely to lead to overestimates of risk.

Important sources of uncertainty in the risk characterization include:

. the equal weight given to chemical constituents whose RfCs have different confidence
levels in estimating noncarcinogenic Hls; and

° the assumption of simple additivity of risks across COCs.

As with the evaluation of EPCs, the use of conservative assumptions and parameters in developing risk
estimates would be expected to err on the side of protecting human health. Thus, the calculated risk
estimates are likely to result in upperbound estimates of the hazard resulting from exposure to COCs.
Consequently, the estimates should be used to highlight areas of potential concern and to assist in
providing practical risk management information, rather than as absolute estimates of health risks.

2.5.4 Risk Characterization

As evidenced by the number of risk estimates in Table 12, risk was calculated using various methods,
some more conservative than others. Separate risk estimates were calculated including and not including

FSL Associates, Inc. 12
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compounds which were not detected in the analysis. When calculating risk for individual compounds not

detected, the EPC for that compound was one-half of the analytical detection limit. As one would expect,
the risk (not including background considerations) was higher when non detected compounds were
included. Depending on the specific scenario, the risk increased by as much as 63% when including non
detected compounds in the analysis. Risk evaluations do not typically include non detected compounds,
so their inclusion in the estimates represents an overestimation of risk. As these compound values could
not be quantified, the use of one-half of the detection limit can greatly overestimate risk since it is unclear
if these compounds are present at any concentration at the site.

Risk was also calculated using maximum analyte concentrations as EPCs. The use of maximum
concentrations provides a worst-case scenario and can result in an overestimation of risk. Maximum
concentrations are more appropriate for a small sampling set.

Risk was calculated for all analytes, regardless if contaminant source were due to vapor intrusion
and/or indoor sources. Not including background effects (outdoor air and unrelated indoor sources)
greatly overestimates risk and does not allow for a determination of the impacts on the indoor air
quality directly resulting from the vapor intrusion of the chemicals historically released on site. Other
sources of indoor air impacts (indoor and outdoor sources) may greatly affect the overall risk
estimates.

FSL Associates, Inc. 13
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FIGURE

Figure 1 — Building Areas Used for Child Day Care Centers, Schools, or For Residential Purposes
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TABLE 1

Indoor Air Carcinogenic Unit Risk Factors and Non-Cancer Reference Concentrations

EPA Carcinogenic Unit Risk

EPA Reference Concentration

MassDEP Carcinogenic Unit

MassDEP Reference

Factor (m3/ug) (mg/m3) Risk Factor (m3/ug) Concentration (mg/m3)
Volatile Organic Compounds (pg/m3)
1,1,1-trichloroethane N/A 5.00E+00 N/A 5.00E+00
1,1,1,2-tetrachloroethane 7.40E-06 N/A N/A N/A
1,1,2,2-tetrachloroethane 5.80E-05 N/A 5.80E-05 9.30E-02
1,1,2-trichloroethane 1.60E-05 2.00E-04 1.60E-05 7.40E-02
1,1-dichloroethane 1.60E-06 N/A N/A 8.00E-01
1,1-dichloroethene N/A 2.00E-01 N/A 2.00E-01
1,2,4-trichlorobenzene N/A 2.00E-03 N/A 2.00E-03
1,2,4-trimethylbenzene N/A 6.00E-02 N/A N/A
1,2-dibromoethane 6.00E-04 9.00E-03 3.00E-04 9.00E-03
1,2-dichlorobenzene N/A 2.00E-01 N/A 8.00E-01
1,2-dichloroethane 2.60E-05 7.00E-03 2.60E-05 7.00E-03
1,2-dichloropropane 3.70E-06 4.00E-03 1.90E-05 4.00E-03
1,3,5-trimethylbenzene N/A 6.00E-02 N/A N/A
1,3-butadiene 3.00E-05 2.00E-03 N/A N/A
1,3-dichlorobenzene N/A 2.00E-01 N/A 8.00E-01
1,4-dichlorobenzene 1.10E-05 8.00E-01 6.86E-06 8.00E-01
1,4-dioxane 5.00E-06 3.00E-02 5.00E-06 3.00E-02
2,2,4-trimethylpentane N/A N/A N/A N/A
2-butanone N/A 5.00E+00 N/A 5.00E+00
2-hexanone N/A 3.00E-02 N/A N/A
3-chloropropene 6.00E-06 1.00E-03 N/A N/A
4-Ethyltoluene N/A N/A N/A N/A
Acetone N/A 3.10E+01 N/A 8.00E-01
Benzene 7.80E-06 3.00E-02 7.80E-06 1.00E-02
Benzyl Chloride 4.90E-05 1.00E-03 N/A N/A
Bromodichloromethane 3.70E-05 N/A 1.77E-05 1.00E-02
Bromoform 1.10E-06 N/A 1.10E-06 7.00E-02
Bromomethane N/A 5.00E-03 N/A 5.00E-03
Carbon disulfide N/A 7.00E-01 N/A N/A
Carbon tetrachloride 6.00E-06 1.00E-01 6.00E-06 1.00E-01
Chlorobenzene N/A 5.00E-02 N/A 5.00E-02
Chloroethane N/A 1.00E+01 N/A N/A
Chloroform 2.30E-05 9.80E-02 2.30E-05 6.60E-01
Chloromethane N/A 9.00E-02 N/A N/A
Cis-1,2-dichloroethene N/A N/A N/A 6.00E-03
Cis-1,3-dichloropropene 4.00E-06 2.00E-02 4.00E-06 2.00E-02
Cyclohexane N/A 6.00E+00 N/A N/A
Dibromochloromethane N/A N/A 2.40E-05 7.00E-02
Dichlorodifluoromethane N/A 1.00E-01 N/A N/A
Ethanol N/A N/A N/A N/A
Ethyl acetate N/A 7.00E-02 N/A N/A
Ethylbenzene 2.50E-06 1.00E+00 N/A 1.00E+00
Freon-113 N/A 3.00E+01 N/A N/A
Freon-114 N/A N/A N/A N/A
Hexachlorobutadiene 2.20E-05 N/A 2.20E-05 4.00E-03
Hexane N/A 7.00E-01 N/A N/A
Isopropy! alcohol N/A 2.00E-01 N/A N/A
Methylene chloride 1.00E-08 6.00E-01 1.00E-08 6.00E-01
MIBK N/A 3.00E+00 N/A 3.00E+00
MTBE 2.60E-07 3.00E+00 N/A 3.00E+00
M-+p-xylene N/A 1.00E-01 N/A 1.00E-01
n-heptane N/A 0.4 N/A N/A
Naphthalene 3.40E-05 3.00E-03 N/A 3.00E-03
o-xylene N/A 1.00E-01 N/A 1.00E-01
Propylene N/A 3.00E+00 N/A N/A
Styrene N/A 1.00E+00 5.70E-07 1.00E+00
Tetrachloroethylene 2.60E-07 4.00E-02 3.00E-06 4.00E-02
Tetrahydrofuran N/A 2.00E+00 N/A N/A
Toluene N/A 5.00E+00 N/A 5.00E+00
Trans-1,2-dichloroethene N/A N/A N/A 6.00E-02
Trans-1,3-dichloropropene 4.00E-06 2.00E-02 4.00E-06 2.00E-02
Trichloroethene 4.10E-06 2.00E-03 5.00E-06 2.00E-03
Trichlorofluoromethane N/A N/A N/A N/A
Vinyl acetate N/A 2.00E-01 N/A N/A
Vinyl bromide 3.20E-05 3.00E-03 N/A N/A
Vinyl chloride 4.40E-06 1.00E-01 8.80E-06 1.00E-01
Air-Phase Petroleum Hydrocarbons - APH (Lig/m3)
Cs-Cg Aliphatic Hydrocarbons N/A N/A N/A 2.00E-01
Cq-C,, Aliphatic Hydrocarbons N/A N/A N/A 2.00E-01
Cy-Cy9 Aromatic Hydrocarbons N/A N/A N/A 5.00E-02

Notes:

EPA Carcinogenic Unit Risk Factors and Reference Concentrations are from Regional Screening Level Resident Air Supporting Table, November 2017.
MassDEP Carcinogenic Unit Risk Factors and Reference Concentrations are from MassDEP Method 3 Risk Characterization Shortforms Vlookup Spreadsheet Version 0315 updated March 2015.

N/A - No risk information available from this source






TABLE 2

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Child Day Care Scenario
Building 100, Suite 135-C
Cummings Center, Beverly, MA

Sample ID

§-135-C

§-135-C

Maximum Detected
Concentration

Maximum Detected
Concentration Including
Compounds Not Detected

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

sample Location Building 100 Interior, Suite 135{ Building 100 Interior, Suite 135{ Carcinogenic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
c C EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lg/m3
1,1,1-trichloroethane 0.169 0.169 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 2.23E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 2.04E-07 NCC N/A NCC 2.04E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 2.58E-08 NCC 0.02 NCC 2.58E-08 NCC 0.00
1,1-dichloroethane 0.057 0.057 1.34E-08 1.34E-08 N/A N/A N/A N/A 0.00 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene ND 0.037 NCC N/A NCC 0.01 NCC N/A NCC 0.01
1,2,4-trimethylbenzene 1.35 1.35 N/A N/A 0.01 0.01 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 2.73E-06 NCC 0.00 NCC 1.36E-06 NCC 0.00
1,2-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2-dichloroethane 0.150 0.150 5.72E-07 5.72E-07 0.01 0.01 5.72E-07 5.72E-07 0.01 0.01
1,2-dichloropropane 0.037 0.037 2.01E-08 2.01E-08 0.00 0.00 1.03E-07 1.03E-07 0.00 0.00
1,3,5-trimethylbenzene 0.369 0.369 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,3-butadiene 0.047 0.047 2.07E-07 2.07E-07 0.01 0.01 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene ND 0.024 NCC 3.87E-08 NCC 0.00 NCC 2.42E-08 NCC 0.00
1,4-dioxane 0.072 0.0720 5.28E-08 5.28E-08 0.00 0.00 5.28E-08 5.28E-08 0.00 0.00
2,2,4-trimethylpentane 0.224 0.224 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 2.95 2.95 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone 0.447 0.447 N/A N/A 0.01 0.01 N/A N/A N/A N/A
3-chloropropene ND 0.0315 NCC 2.77E-08 NCC 0.01 NCC N/A NCC N/A
4-Ethyltoluene 0.339 0.339 N/A N/A N/A N/A N/A N/A N/A N/A
Acetone 43.7 43.7 N/A N/A 0.00 0.00 N/A N/A 0.02 0.02
Benzene 0.431 0.431 4.93€-07 4.93E-07 0.00 0.00 4.93€-07 4.93E-07 0.01 0.01
Benzyl Chloride ND 0.096 NCC 6.90E-07 NCC 0.03 NCC N/A NCC N/A
Bromodichloromethane ND 0.0335 NCC 1.82E-07 NCC N/A NCC 8.70E-08 NCC 0.00
Bromoform 0.238 0.238 3.84E-08 3.84E-08 N/A N/A 3.84E-08 3.84E-08 0.00 0.00
Bromomethane 0.074 0.074 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.616 0.616 5.42E-07 5.42E-07 0.00 0.00 5.42E-07 5.42E-07 0.00 0.00
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane 0.103 0.103 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Chloroform 0.283 0.283 9.55E-07 9.55E-07 0.00 0.00 9.55E-07 9.55E-07 0.00 0.00
Chloromethane 1.30 1.30 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Cis-1,2-dichloroethene ND 0.02 NCC N/A NCC N/A NCC N/A NCC 0.00
Cis-1,3-dichloropropene ND 0.0135 NCC 7.93E-09 NCC 0.00 NCC 7.93E-09 NCC 0.00
Cyclohexane 0.286 0.286 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 1.20E-07 NCC 0.00
Dichlorodifluoromethane 2.23 2.23 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Ethanol 699 699 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate 4.90 4.90 N/A N/A 0.02 0.02 N/A N/A N/A N/A
Ethylbenzene 0.413 0.413 1.52E-07 1.52E-07 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.667 0.667 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.119 0.119 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 1.21E-07 NCC N/A NCC 1.21E-07 NCC 0.00
Hexane 0.691 0.691 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 270 270 N/A N/A 0.46 0.46 N/A N/A N/A N/A
Methylene chloride 1.34 1.34 1.97E-09 1.97E-09 0.00 0.00 1.97E-09 1.97E-09 0.00 0.00
MIBK 1.70 1.70 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
MTBE ND 0.011 NCC 4.20E-10 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 2.27 2.27 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
n-heptane 2.02 2.02 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Naphthalene 4.59 4.59 2.29E-05 2.29E-05 0.52 0.52 N/A N/A 0.52 0.52
o-xylene 0.508 0.508 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Propylene 0.384 0.384 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene 2.91 291 N/A N/A 0.00 0.00 2.43E-07 2.43E-07 0.00 0.00
Tetrachloroethylene 0.190 0.190 7.25E-09 7.25E-09 0.00 0.00 8.37E-08 8.37E-08 0.00 0.00
Tetrahydrofuran 0.552 0.552 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 16.7 16.7 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene ND 0.012 NCC N/A NCC N/A NCC N/A NCC 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 1.06E-08 NCC 0.00 NCC 1.06E-08 NCC 0.00
Trichloroethene 0.102 0.102 6.14E-08 6.14E-08 0.02 0.02 7.49E-08 7.49E-08 0.02 0.02
Trichlorofluoromethane 2.93 2.93 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 2.37E-07 NCC 0.01 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 4.84E-09 NCC 0.00 NCC 9.69E-09 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (uig/m3)
Cs-Cg Aliphatic Hydrocarbons 290 290 N/A N/A N/A N/A N/A N/A 0.50 0.50
Cg-Cy, Aliphatic Hydrocarbons 120 120 N/A N/A N/A N/A N/A N/A 0.21 0.21
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.03
[ToTAL RIsK [ 2.60E-05 3.03E-05 1.11E+00 1.18E+00 3.16E-06 5.14E-06 1.31E+00 1.36E+00 |
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 3

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Residential Scenario
Building 100, Suite 135-C
Cummings Center, Beverly, MA

Sample ID

§-135-C

§-135-C

Maximum Detected
Concentration

Maximum Detected
Concentration Including
Compounds Not Detected

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

sample Location Building 100 Interior, Suite 135{ Building 100 Interior, Suite 135{ Carcinogenic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
c C EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lg/m3
1,1,1-trichloroethane 0.169 0.169 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 6.50E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 5.97E-07 NCC N/A NCC 5.97E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 7.54E-08 NCC 0.06 NCC 7.54E-08 NCC 0.00
1,1-dichloroethane 0.057 0.057 3.91E-08 3.91E-08 N/A N/A N/A N/A 0.00 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene ND 0.037 NCC N/A NCC 0.02 NCC N/A NCC 0.02
1,2,4-trimethylbenzene 1.35 1.35 N/A N/A 0.02 0.02 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 7.97E-06 NCC 0.00 NCC 3.99E-06 NCC 0.00
1,2-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2-dichloroethane 0.150 0.150 1.67E-06 1.67E-06 0.02 0.02 1.67E-06 1.67E-06 0.02 0.02
1,2-dichloropropane 0.037 0.037 5.87E-08 5.87E-08 0.01 0.01 3.01E-07 3.01E-07 0.01 0.01
1,3,5-trimethylbenzene 0.369 0.369 N/A N/A 0.01 0.01 N/A N/A N/A N/A
1,3-butadiene 0.047 0.047 6.04E-07 6.04E-07 0.02 0.02 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene ND 0.024 NCC 1.13E-07 NCC 0.00 NCC 7.06E-08 NCC 0.00
1,4-dioxane 0.072 0.0720 1.54E-07 1.54E-07 0.00 0.00 1.54E-07 1.54E-07 0.00 0.00
2,2,4-trimethylpentane 0.224 0.224 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 2.95 2.95 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone 0.447 0.447 N/A N/A 0.01 0.01 N/A N/A N/A N/A
3-chloropropene ND 0.0315 NCC 8.10E-08 NCC 0.03 NCC N/A NCC N/A
4-Ethyltoluene 0.339 0.339 N/A N/A N/A N/A N/A N/A N/A N/A
Acetone 43.7 43.7 N/A N/A 0.00 0.00 N/A N/A 0.05 0.05
Benzene 0.431 0.431 1.44E-06 1.44E-06 0.01 0.01 1.44E-06 1.44E-06 0.04 0.04
Benzyl Chloride ND 0.096 NCC 2.02E-06 NCC 0.10 NCC N/A NCC N/A
Bromodichloromethane ND 0.0335 NCC 5.31E-07 NCC N/A NCC 2.54E-07 NCC 0.00
Bromoform 0.238 0.238 1.12E-07 1.12E-07 N/A N/A 1.12E-07 1.12E-07 0.00 0.00
Bromomethane 0.074 0.074 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.616 0.616 1.58E-06 1.58E-06 0.01 0.01 1.58E-06 1.58E-06 0.01 0.01
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane 0.103 0.103 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Chloroform 0.283 0.283 2.79E-06 2.79E-06 0.00 0.00 2.79E-06 2.79E-06 0.00 0.00
Chloromethane 1.30 1.30 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Cis-1,2-dichloroethene ND 0.02 NCC N/A NCC N/A NCC N/A NCC 0.00
Cis-1,3-dichloropropene ND 0.0135 NCC 2.31E-08 NCC 0.00 NCC 2.31E-08 NCC 0.00
Cyclohexane 0.286 0.286 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 3.50E-07 NCC 0.00
Dichlorodifluoromethane 2.23 2.23 N/A N/A 0.02 0.02 N/A N/A N/A N/A
Ethanol 699 699 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate 4.90 4.90 N/A N/A 0.07 0.07 N/A N/A N/A N/A
Ethylbenzene 0.413 0.413 4.43E-07 4.43E-07 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.667 0.667 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.119 0.119 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 3.54E-07 NCC N/A NCC 3.54E-07 NCC 0.01
Hexane 0.691 0.691 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 270 270 N/A N/A 1.35 1.35 N/A N/A N/A N/A
Methylene chloride 1.34 1.34 5.74E-09 5.74E-09 0.00 0.00 5.74E-09 5.74E-09 0.00 0.00
MIBK 1.70 1.70 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
MTBE ND 0.011 NCC 1.23E-09 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 2.27 2.27 N/A N/A 0.02 0.02 N/A N/A 0.02 0.02
n-heptane 2.02 2.02 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Naphthalene 4.59 4.59 6.69E-05 6.69E-05 1.53 1.53 N/A N/A 1.53 1.53
o-xylene 0.508 0.508 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
Propylene 0.384 0.384 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene 2.91 291 N/A N/A 0.00 0.00 7.11E-07 7.11E-07 0.00 0.00
Tetrachloroethylene 0.190 0.190 2.12E-08 2.12E-08 0.00 0.00 2.44E-07 2.44E-07 0.00 0.00
Tetrahydrofuran 0.552 0.552 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 16.7 16.7 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene ND 0.012 NCC N/A NCC N/A NCC N/A NCC 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 3.09E-08 NCC 0.00 NCC 3.09E-08 NCC 0.00
Trichloroethene 0.102 0.102 1.79E-07 1.79E-07 0.05 0.05 2.19E-07 2.19E-07 0.05 0.05
Trichlorofluoromethane 2.93 2.93 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 6.93E-07 NCC 0.02 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 1.41E-08 NCC 0.00 NCC 2.83E-08 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (ug/m3)
Cs-Cg Aliphatic Hydrocarbons 290 290 N/A N/A N/A N/A N/A N/A 1.45 1.45
Cg-Cy, Aliphatic Hydrocarbons 120 120 N/A N/A N/A N/A N/A N/A 0.60 0.60
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.10
[ToTAL RIsK 7.60E-05 8.86E-05 3.236+00 3.45E+00 9.236-06 1.50E-05 3.836+00 3.97E+00 |
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 4

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Child Day Care Scenario
Building 100, Suite 149-J
Cummings Center, Beverly, MA

Sample ID

5-149-)

§-149-)

Maximum Detected
Concentration

Maximum Detected
Concentration Including
Compounds Not Detected

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

sample Location Building 100 Interior, Suite 149{ Building 100 Interior, Suite 149{ Carcinogenic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
J J EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lg/m3
1,1,1-trichloroethane 0.164 0.164 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 2.23E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 2.04E-07 NCC N/A NCC 2.04E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 2.58E-08 NCC 0.02 NCC 2.58E-08 NCC 0.00
1,1-dichloroethane ND 0.014 NCC 3.29E-09 NCC N/A NCC N/A NCC 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene ND 0.037 NCC N/A NCC 0.01 NCC N/A NCC 0.01
1,2,4-trimethylbenzene 1.40 1.40 N/A N/A 0.01 0.01 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 2.73E-06 NCC 0.00 NCC 1.36E-06 NCC 0.00
1,2-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2-dichloroethane 0.312 0.312 1.19E-06 1.19E-06 0.02 0.02 1.19E-06 1.19E-06 0.02 0.02
1,2-dichloropropane 0.042 0.042 2.28E-08 2.28E-08 0.00 0.00 1.17E-07 1.17E-07 0.00 0.00
1,3,5-trimethylbenzene 0.344 0.344 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,3-butadiene 0.038 0.038 1.67E-07 1.67E-07 0.01 0.01 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene ND 0.024 NCC 3.87E-08 NCC 0.00 NCC 2.42E-08 NCC 0.00
1,4-dioxane ND 0.0255 NCC 1.87E-08 NCC 0.00 NCC 1.87E-08 NCC 0.00
2,2,4-trimethylpentane 0.607 0.607 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 2.55 2.55 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone 0.336 0.336 N/A N/A 0.00 0.00 N/A N/A N/A N/A
3-chloropropene ND 0.0315 NCC 2.77E-08 NCC 0.01 NCC N/A NCC N/A
4-Ethyltoluene 0.354 0.354 N/A N/A N/A N/A N/A N/A N/A N/A
Acetone 67.2 67.2 N/A N/A 0.00 0.00 N/A N/A 0.03 0.03
Benzene 0.428 0.428 4.90E-07 4.90E-07 0.00 0.00 4.90E-07 4.90E-07 0.01 0.01
Benzyl Chloride ND 0.096 NCC 6.90E-07 NCC 0.03 NCC N/A NCC N/A
Bromodichloromethane 0.067 0.067 3.64E-07 3.64E-07 N/A N/A 1.74E-07 1.74E-07 0.00 0.00
Bromoform ND 0.0515 NCC 8.31E-09 NCC N/A NCC 8.31E-09 NCC 0.00
Bromomethane 0.054 0.054 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.610 0.610 5.37E-07 5.37E-07 0.00 0.00 5.37E-07 5.37E-07 0.00 0.00
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane 0.032 0.032 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Chloroform 0.527 0.527 1.78E-06 1.78E-06 0.00 0.00 1.78E-06 1.78E-06 0.00 0.00
Chloromethane 1.28 1.28 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Cis-1,2-dichloroethene 0.052 0.052 N/A N/A N/A N/A N/A N/A 0.00 0.00
Cis-1,3-dichloropropene ND 0.0135 NCC 7.93E-09 NCC 0.00 NCC 7.93E-09 NCC 0.00
Cyclohexane 0.134 0.134 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 1.20E-07 NCC 0.00
Dichlorodifluoromethane 3.02 3.02 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Ethanol 188 188 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate 3.40 3.40 N/A N/A 0.02 0.02 N/A N/A N/A N/A
Ethylbenzene 0.269 0.269 9.87E-08 9.87E-08 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.606 0.606 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.119 0.119 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 1.21E-07 NCC N/A NCC 1.21E-07 NCC 0.00
Hexane 1.90 1.90 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 35.6 35.6 N/A N/A 0.06 0.06 N/A N/A N/A N/A
Methylene chloride 20.1 20.1 2.95E-08 2.95E-08 0.01 0.01 2.95E-08 2.95E-08 0.01 0.01
MIBK 0.250 0.250 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
MTBE ND 0.011 NCC 4.20E-10 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 0.821 0.821 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
n-heptane 0.340 0.340 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Naphthalene 0.184 0.184 9.18E-07 9.18E-07 0.02 0.02 N/A N/A 0.02 0.02
o-xylene 0.356 0.356 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Propylene 0.296 0.296 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene 0.464 0.464 N/A N/A 0.00 0.00 3.88E-08 3.88E-08 0.00 0.00
Tetrachloroethylene 0.278 0.278 1.06E-08 1.06E-08 0.00 0.00 1.22E-07 1.22E-07 0.00 0.00
Tetrahydrofuran 0.841 0.841 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 2.15 2.15 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene ND 0.012 NCC N/A NCC N/A NCC N/A NCC 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 1.06E-08 NCC 0.00 NCC 1.06E-08 NCC 0.00
Trichloroethene 0.156 0.156 9.39E-08 9.39E-08 0.03 0.03 1.14E-07 1.14E-07 0.03 0.03
Trichlorofluoromethane 151 1.51 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 2.37E-07 NCC 0.01 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 4.84E-09 NCC 0.00 NCC 9.69E-09 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (uig/m3)
Cs-Cg Aliphatic Hydrocarbons 49 49 N/A N/A N/A N/A N/A N/A 0.08 0.08
Cg-Cy, Aliphatic Hydrocarbons 54 54 N/A N/A N/A N/A N/A N/A 0.09 0.09
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.03
[ToTAL RIsk 5.70E-06 9.85E-06 2.136-01 2.90E-01 4.596-06 6.51E-06 3.16E-01 3.636-01 |
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 5

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Residential Scenario
Building 100, Suite 149-J
Cummings Center, Beverly, MA

Sample ID

5-149-)

§-149-)

Maximum Detected
Concentration

Maximum Detected
Concentration Including
Compounds Not Detected

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

sample Location Building 100 Interior, Suite 149{ Building 100 Interior, Suite 149{ Carcinogenic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
J J EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lg/m3
1,1,1-trichloroethane 0.164 0.164 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 6.50E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 5.97E-07 NCC N/A NCC 5.97E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 7.54E-08 NCC 0.06 NCC 7.54E-08 NCC 0.00
1,1-dichloroethane ND 0.014 NCC 9.60E-09 NCC N/A NCC N/A NCC 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene ND 0.037 NCC N/A NCC 0.02 NCC N/A NCC 0.02
1,2,4-trimethylbenzene 1.40 1.40 N/A N/A 0.02 0.02 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 7.97E-06 NCC 0.00 NCC 3.99E-06 NCC 0.00
1,2-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2-dichloroethane 0.312 0.312 3.48E-06 3.48E-06 0.04 0.04 3.48E-06 3.48E-06 0.04 0.04
1,2-dichloropropane 0.042 0.042 6.66E-08 6.66E-08 0.01 0.01 3.42E-07 3.42E-07 0.01 0.01
1,3,5-trimethylbenzene 0.344 0.344 N/A N/A 0.01 0.01 N/A N/A N/A N/A
1,3-butadiene 0.038 0.038 4.89E-07 4.89E-07 0.02 0.02 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene ND 0.024 NCC 1.13E-07 NCC 0.00 NCC 7.06E-08 NCC 0.00
1,4-dioxane ND 0.0255 NCC 5.46E-08 NCC 0.00 NCC 5.46E-08 NCC 0.00
2,2,4-trimethylpentane 0.607 0.607 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 2.55 2.55 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone 0.336 0.336 N/A N/A 0.01 0.01 N/A N/A N/A N/A
3-chloropropene ND 0.0315 NCC 8.10E-08 NCC 0.03 NCC N/A NCC N/A
4-Ethyltoluene 0.354 0.354 N/A N/A N/A N/A N/A N/A N/A N/A
Acetone 67.2 67.2 N/A N/A 0.00 0.00 N/A N/A 0.08 0.08
Benzene 0.428 0.428 1.43E-06 1.43E-06 0.01 0.01 1.43E-06 1.43E-06 0.04 0.04
Benzyl Chloride ND 0.096 NCC 2.02E-06 NCC 0.10 NCC N/A NCC N/A
Bromodichloromethane 0.067 0.067 1.06E-06 1.06E-06 N/A N/A 5.08E-07 5.08E-07 0.01 0.01
Bromoform ND 0.0515 NCC 2.43E-08 NCC N/A NCC 2.43E-08 NCC 0.00
Bromomethane 0.054 0.054 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.610 0.610 1.57E-06 1.57E-06 0.01 0.01 1.57E-06 1.57E-06 0.01 0.01
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane 0.032 0.032 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Chloroform 0.527 0.527 5.19E-06 5.19E-06 0.01 0.01 5.19E-06 5.19E-06 0.00 0.00
Chloromethane 1.28 1.28 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Cis-1,2-dichloroethene 0.052 0.052 N/A N/A N/A N/A N/A N/A 0.01 0.01
Cis-1,3-dichloropropene ND 0.0135 NCC 2.31E-08 NCC 0.00 NCC 2.31E-08 NCC 0.00
Cyclohexane 0.134 0.134 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 3.50E-07 NCC 0.00
Dichlorodifluoromethane 3.02 3.02 N/A N/A 0.03 0.03 N/A N/A N/A N/A
Ethanol 188 188 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate 3.40 3.40 N/A N/A 0.05 0.05 N/A N/A N/A N/A
Ethylbenzene 0.269 0.269 2.88E-07 2.88E-07 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.606 0.606 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.119 0.119 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 3.54E-07 NCC N/A NCC 3.54E-07 NCC 0.01
Hexane 1.90 1.90 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 35.6 35.6 N/A N/A 0.18 0.18 N/A N/A N/A N/A
Methylene chloride 20.1 20.1 8.61E-08 8.61E-08 0.03 0.03 8.61E-08 8.61E-08 0.03 0.03
MIBK 0.250 0.250 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
MTBE ND 0.011 NCC 1.23E-09 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 0.821 0.821 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
n-heptane 0.340 0.340 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Naphthalene 0.184 0.184 2.68E-06 2.68E-06 0.06 0.06 N/A N/A 0.06 0.06
o-xylene 0.356 0.356 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Propylene 0.296 0.296 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene 0.464 0.464 N/A N/A 0.00 0.00 1.13E-07 1.13E-07 0.00 0.00
Tetrachloroethylene 0.278 0.278 3.10E-08 3.10E-08 0.01 0.01 3.57E-07 3.57E-07 0.01 0.01
Tetrahydrofuran 0.841 0.841 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 2.15 2.15 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene ND 0.012 NCC N/A NCC N/A NCC N/A NCC 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 3.09E-08 NCC 0.00 NCC 3.09E-08 NCC 0.00
Trichloroethene 0.156 0.156 2.74E-07 2.74E-07 0.08 0.08 3.34E-07 3.34E-07 0.08 0.08
Trichlorofluoromethane 151 1.51 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 6.93E-07 NCC 0.02 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 1.41E-08 NCC 0.00 NCC 2.83E-08 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (uig/m3)
Cs-Cg Aliphatic Hydrocarbons 49 49 N/A N/A N/A N/A N/A N/A 0.25 0.25
Cg-Cy, Aliphatic Hydrocarbons 54 54 N/A N/A N/A N/A N/A N/A 0.27 0.27
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.10
[ToTAL RIsK 1.66E-05 2.88E-05 6.226-01 8.46E-01 1.34E-05 1.90E-05 9.236-01 1.06E+00 |
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 6

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Child Day Care Scenario
Building 100, Suite 158-D
Cummings Center, Beverly, MA

Sample ID

§-157-)

§-157-)

Maximum Detected
Concentration

Maximum Detected
Concentration Including
Compounds Not Detected

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

sample Location Building 100 Interior, Suite 158{ Building 100 Interior, Suite 158{ Carcinogenic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
D D EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lg/m3
1,1,1-trichloroethane ND 0.0165 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 2.23E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 2.04E-07 NCC N/A NCC 2.04E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 2.58E-08 NCC 0.02 NCC 2.58E-08 NCC 0.00
1,1-dichloroethane ND 0.014 NCC 3.29E-09 NCC N/A NCC N/A NCC 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene ND 0.037 NCC N/A NCC 0.01 NCC N/A NCC 0.01
1,2,4-trimethylbenzene 1.00 1.00 N/A N/A 0.01 0.01 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 2.73E-06 NCC 0.00 NCC 1.36E-06 NCC 0.00
1,2-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2-dichloroethane 0.105 0.105 4.01E-07 4.01E-07 0.01 0.01 4.01E-07 4.01E-07 0.01 0.01
1,2-dichloropropane 0.046 0.046 2.50E-08 2.50E-08 0.00 0.00 1.28E-07 1.28E-07 0.00 0.00
1,3,5-trimethylbenzene 0.280 0.280 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,3-butadiene 0.038 0.038 1.67E-07 1.67E-07 0.01 0.01 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene 0.222 0.222 3.58E-07 3.58E-07 0.00 0.00 2.24€-07 2.24E-07 0.00 0.00
1,4-dioxane 0.090 0.090 6.60E-08 6.60E-08 0.00 0.00 6.60E-08 6.60E-08 0.00 0.00
2,2,4-trimethylpentane 0.187 0.187 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 1.61 1.61 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone ND 0.0615 NCC N/A NCC 0.00 NCC N/A NCC N/A
3-chloropropene ND 0.0315 NCC 2.77E-08 NCC 0.01 NCC N/A NCC N/A
4-Ethyltoluene 0.246 0.246 N/A N/A N/A N/A N/A N/A N/A N/A
Acetone 35.9 35.9 N/A N/A 0.00 0.00 N/A N/A 0.02 0.02
Benzene 0.371 0.371 4.25E-07 4.25E-07 0.00 0.00 4.25E-07 4.25E-07 0.01 0.01
Benzyl Chloride ND 0.096 NCC 6.90E-07 NCC 0.03 NCC N/A NCC N/A
Bromodichloromethane 0.054 0.054 2.93E-07 2.93E-07 N/A N/A 1.40E-07 1.40E-07 0.00 0.00
Bromoform ND 0.0515 NCC 8.31E-09 NCC N/A NCC 8.31E-09 NCC 0.00
Bromomethane 0.051 0.051 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.642 0.642 5.65E-07 5.65E-07 0.00 0.00 5.65E-07 5.65E-07 0.00 0.00
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane 0.050 0.050 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Chloroform 147 1.47 4.96E-06 4.96E-06 0.01 0.01 4.96E-06 4.96E-06 0.00 0.00
Chloromethane 1.32 1.32 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Cis-1,2-dichloroethene 0.178 0.178 N/A N/A N/A N/A N/A N/A 0.01 0.01
Cis-1,3-dichloropropene ND 0.0135 NCC 7.93E-09 NCC 0.00 NCC 7.93E-09 NCC 0.00
Cyclohexane 0.186 0.186 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 1.20E-07 NCC 0.00
Dichlorodifluoromethane 3.15 3.15 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Ethanol 247 247 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate 1.46 1.46 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Ethylbenzene 0.378 0.378 1.39E-07 1.39E-07 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.782 0.782 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.119 0.119 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 1.21E-07 NCC N/A NCC 1.21E-07 NCC 0.00
Hexane 0.479 0.479 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 72.8 72.8 N/A N/A 0.12 0.12 N/A N/A N/A N/A
Methylene chloride 1.37 1.37 2.01E-09 2.01E-09 0.00 0.00 2.01E-09 2.01E-09 0.00 0.00
MIBK 0.201 0.201 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
MTBE ND 0.011 NCC 4.20E-10 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 0.934 0.934 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
n-heptane 0.529 0.529 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Naphthalene 0.514 0.514 2.56E-06 2.56E-06 0.06 0.06 N/A N/A 0.06 0.06
o-xylene 0.374 0.374 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Propylene 0.281 0.281 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene 0.468 0.468 N/A N/A 0.00 0.00 3.92E-08 3.92E-08 0.00 0.00
Tetrachloroethylene 0.583 0.583 2.22E-08 2.22E-08 0.00 0.00 2.57E-07 2.57E-07 0.00 0.00
Tetrahydrofuran 1.07 1.07 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 9.01 9.01 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene 0.028 0.028 N/A N/A N/A N/A N/A N/A 0.00 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 1.06E-08 NCC 0.00 NCC 1.06E-08 NCC 0.00
Trichloroethene 0.118 0.118 7.10E-08 7.10E-08 0.02 0.02 8.66E-08 8.66E-08 0.02 0.02
Trichlorofluoromethane 13.2 13.2 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 2.37E-07 NCC 0.01 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 4.84E-09 NCC 0.00 NCC 9.69E-09 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (uig/m3)
Cs-Cg Aliphatic Hydrocarbons 100 100 N/A N/A N/A N/A N/A N/A 0.17 0.17
Cg-Cy, Aliphatic Hydrocarbons 61 61 N/A N/A N/A N/A N/A N/A 0.10 0.10
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.03
ITOTAL RISK 1.01E-05 1.42E-05 2.78E-01 3.56E-01 7.30E-06 9.17E-06 4.23E-01 4.69E-01 I
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 7

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Residential Scenario
Building 100, Suite 158-D
Cummings Center, Beverly, MA

Sample ID

§-157-)

§-157-)

Maximum Detected
Concentration

Maximum Detected
Concentration Including
Compounds Not Detected

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

sample Location Building 100 Interior, Suite 158{ Building 100 Interior, Suite 158{ Carcinogenic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
D D EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lg/m3
1,1,1-trichloroethane ND 0.0165 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 6.50E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 5.97E-07 NCC N/A NCC 5.97E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 7.54E-08 NCC 0.06 NCC 7.54E-08 NCC 0.00
1,1-dichloroethane ND 0.014 NCC 9.60E-09 NCC N/A NCC N/A NCC 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene ND 0.037 NCC N/A NCC 0.02 NCC N/A NCC 0.02
1,2,4-trimethylbenzene 1.00 1.00 N/A N/A 0.02 0.02 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 7.97E-06 NCC 0.00 NCC 3.99E-06 NCC 0.00
1,2-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2-dichloroethane 0.105 0.105 1.17E-06 1.17E-06 0.02 0.02 1.17E-06 1.17E-06 0.02 0.02
1,2-dichloropropane 0.046 0.046 7.29E-08 7.29E-08 0.01 0.01 3.75E-07 3.75E-07 0.01 0.01
1,3,5-trimethylbenzene 0.280 0.280 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,3-butadiene 0.038 0.038 4.89E-07 4.89E-07 0.02 0.02 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene 0.222 0.222 1.05E-06 1.05E-06 0.00 0.00 6.53E-07 6.53E-07 0.00 0.00
1,4-dioxane 0.090 0.090 1.93E-07 1.93E-07 0.00 0.00 1.93E-07 1.93E-07 0.00 0.00
2,2,4-trimethylpentane 0.187 0.187 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 1.61 1.61 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone ND 0.0615 NCC N/A NCC 0.00 NCC N/A NCC N/A
3-chloropropene ND 0.0315 NCC 8.10E-08 NCC 0.03 NCC N/A NCC N/A
4-Ethyltoluene 0.246 0.246 N/A N/A N/A N/A N/A N/A N/A N/A
Acetone 35.9 35.9 N/A N/A 0.00 0.00 N/A N/A 0.04 0.04
Benzene 0.371 0.371 1.24E-06 1.24E-06 0.01 0.01 1.24E-06 1.24E-06 0.04 0.04
Benzyl Chloride ND 0.096 NCC 2.02E-06 NCC 0.10 NCC N/A NCC N/A
Bromodichloromethane 0.054 0.054 8.56E-07 8.56E-07 N/A N/A 4.10€-07 4.10E-07 0.01 0.01
Bromoform ND 0.0515 NCC 2.43E-08 NCC N/A NCC 2.43E-08 NCC 0.00
Bromomethane 0.051 0.051 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.642 0.642 1.65E-06 1.65E-06 0.01 0.01 1.65E-06 1.65E-06 0.01 0.01
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane 0.050 0.050 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Chloroform 147 1.47 1.45E-05 1.45E-05 0.02 0.02 1.45E-05 1.45E-05 0.00 0.00
Chloromethane 1.32 1.32 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Cis-1,2-dichloroethene 0.178 0.178 N/A N/A N/A N/A N/A N/A 0.03 0.03
Cis-1,3-dichloropropene ND 0.0135 NCC 2.31E-08 NCC 0.00 NCC 2.31E-08 NCC 0.00
Cyclohexane 0.186 0.186 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 3.50E-07 NCC 0.00
Dichlorodifluoromethane 3.15 3.15 N/A N/A 0.03 0.03 N/A N/A N/A N/A
Ethanol 247 247 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate 1.46 1.46 N/A N/A 0.02 0.02 N/A N/A N/A N/A
Ethylbenzene 0.378 0.378 4.05E-07 4.05E-07 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.782 0.782 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.119 0.119 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 3.54E-07 NCC N/A NCC 3.54E-07 NCC 0.01
Hexane 0.479 0.479 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 72.8 72.8 N/A N/A 0.36 0.36 N/A N/A N/A N/A
Methylene chloride 1.37 1.37 5.87E-09 5.87E-09 0.00 0.00 5.87E-09 5.87E-09 0.00 0.00
MIBK 0.201 0.201 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
MTBE ND 0.011 NCC 1.23E-09 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 0.934 0.934 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
n-heptane 0.529 0.529 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Naphthalene 0.514 0.514 7.49E-06 7.49E-06 0.17 0.17 N/A N/A 0.17 0.17
o-xylene 0.374 0.374 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Propylene 0.281 0.281 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene 0.468 0.468 N/A N/A 0.00 0.00 1.14E-07 1.14E-07 0.00 0.00
Tetrachloroethylene 0.583 0.583 6.50E-08 6.50E-08 0.01 0.01 7.50E-07 7.50E-07 0.01 0.01
Tetrahydrofuran 1.07 1.07 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 9.01 9.01 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene 0.028 0.028 N/A N/A N/A N/A N/A N/A 0.00 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 3.09E-08 NCC 0.00 NCC 3.09E-08 NCC 0.00
Trichloroethene 0.118 0.118 2.07E-07 2.07E-07 0.06 0.06 2.53E-07 2.53E-07 0.06 0.06
Trichlorofluoromethane 13.2 13.2 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 6.93E-07 NCC 0.02 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 1.41E-08 NCC 0.00 NCC 2.83E-08 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (ug/m3)
Cs-Cg Aliphatic Hydrocarbons 100 100 N/A N/A N/A N/A N/A N/A 0.50 0.50
Cg-Cy, Aliphatic Hydrocarbons 61 61 N/A N/A N/A N/A N/A N/A 0.31 0.31
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.10
ITOTAL RISK 2.94E-05 4.13E-05 8.12E-01 1.04E+00 2.13E-05 2.68E-05 1.23E+00 1.37E+00 I
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 8

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Child Day Care Scenario
Building 600, Suite 171-X
Cummings Center, Beverly, MA

Sample ID

§-171-X

§-171-X

Maximum Detected
Concentration

Maximum Detected
Concentration Including
Compounds Not Detected

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

sample Location Building 600 Interior, Suite 171{ Building 600 Interior, Suite 171 Carcinogenic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
X X EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lg/m3
1,1,1-trichloroethane ND 0.0165 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 2.23E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 2.04E-07 NCC N/A NCC 2.04E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 2.58E-08 NCC 0.02 NCC 2.58E-08 NCC 0.00
1,1-dichloroethane ND 0.014 NCC 3.29E-09 NCC N/A NCC N/A NCC 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene 0.111 0.111 N/A N/A 0.02 0.02 N/A N/A 0.02 0.02
1,2,4-trimethylbenzene 0.103 0.103 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 2.73E-06 NCC 0.00 NCC 1.36E-06 NCC 0.00
1,2-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2-dichloroethane 0.231 0.231 8.82E-07 8.82E-07 0.01 0.01 8.82E-07 8.82E-07 0.01 0.01
1,2-dichloropropane 0.065 0.065 3.53E-08 3.53E-08 0.01 0.01 1.81E-07 1.81E-07 0.01 0.01
1,3,5-trimethylbenzene 0.030 0.030 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,3-butadiene 0.035 0.035 1.54E-07 1.54E-07 0.01 0.01 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene ND 0.024 NCC 3.87E-08 NCC 0.00 NCC 2.42E-08 NCC 0.00
1,4-dioxane ND 0.0255 NCC 1.87E-08 NCC 0.00 NCC 1.87E-08 NCC 0.00
2,2,4-trimethylpentane 0.192 0.192 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 6.08 6.08 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone ND 0.0615 NCC N/A NCC 0.00 NCC N/A NCC N/A
3-chloropropene ND 0.0315 NCC 2.77E-08 NCC 0.01 NCC N/A NCC N/A
4-Ethyltoluene ND 0.0245 NCC N/A NCC N/A NCC N/A NCC N/A
Acetone 323 32.3 N/A N/A 0.00 0.00 N/A N/A 0.01 0.01
Benzene 0.377 0.377 4.32E-07 4.32E-07 0.00 0.00 4.32E-07 4.32E-07 0.01 0.01
Benzyl Chloride ND 0.096 NCC 6.90E-07 NCC 0.03 NCC N/A NCC N/A
Bromodichloromethane 0.134 0.134 7.28E-07 7.28E-07 N/A N/A 3.48E-07 3.48E-07 0.00 0.00
Bromoform ND 0.0515 NCC 8.31E-09 NCC N/A NCC 8.31E-09 NCC 0.00
Bromomethane 0.051 0.051 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.673 0.673 5.93E-07 5.93E-07 0.00 0.00 5.93E-07 5.93E-07 0.00 0.00
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane ND 0.023 NCC N/A NCC 0.00 NCC N/A NCC N/A
Chloroform 0.943 0.943 3.18E-06 3.18E-06 0.00 0.00 3.18E-06 3.18E-06 0.00 0.00
Chloromethane 1.33 1.33 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Cis-1,2-dichloroethene ND 0.014 NCC N/A NCC N/A NCC N/A NCC 0.00
Cis-1,3-dichloropropene ND 0.0135 NCC 7.93E-09 NCC 0.00 NCC 7.93E-09 NCC 0.00
Cyclohexane 0.403 0.403 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 1.20E-07 NCC 0.00
Dichlorodifluoromethane 2.23 2.23 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Ethanol 132 132 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate 0.360 0.360 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Ethylbenzene 0.104 0.104 3.82E-08 3.82E-08 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.621 0.621 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.126 0.126 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 1.21E-07 NCC N/A NCC 1.21E-07 NCC 0.00
Hexane 0.402 0.402 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 17.1 17.1 N/A N/A 0.03 0.03 N/A N/A N/A N/A
Methylene chloride 4.76 4.76 6.99E-09 6.99E-09 0.00 0.00 6.99E-09 6.99E-09 0.00 0.00
MIBK 1.28 1.28 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
MTBE ND 0.011 NCC 4.20E-10 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 0.261 0.261 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
n-heptane 2.05 2.05 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Naphthalene 0.199 0.199 9.93E-07 9.93E-07 0.02 0.02 N/A N/A 0.02 0.02
o-xylene 0.122 0.122 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Propylene 0.298 0.298 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene 0.511 0.511 N/A N/A 0.00 0.00 4.28E-08 4.28E-08 0.00 0.00
Tetrachloroethylene 0.414 0.414 1.58E-08 1.58E-08 0.00 0.00 1.82E-07 1.82E-07 0.00 0.00
Tetrahydrofuran 0.174 0.174 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 137 1.37 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene 0.024 0.024 N/A N/A N/A N/A N/A N/A 0.00 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 1.06E-08 NCC 0.00 NCC 1.06E-08 NCC 0.00
Trichloroethene ND 0.019 NCC 1.14E-08 NCC 0.00 NCC 1.39E-08 NCC 0.00
Trichlorofluoromethane 1.56 1.56 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 2.37E-07 NCC 0.01 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 4.84E-09 NCC 0.00 NCC 9.69E-09 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (uig/m3)
Cs-Cg Aliphatic Hydrocarbons 200 200 N/A N/A N/A N/A N/A N/A 0.34 0.34
Cg-Cy, Aliphatic Hydrocarbons 61 61 N/A N/A N/A N/A N/A N/A 0.10 0.10
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.03
[ToTAL RIsk [ 7.06E-06 1.12E-05 1.33E-01 2.08E-01 5.856-06 7.78E-06 5.526-01 5.96E-01 |
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 9

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Residential Scenario
Building 600, Suite 171-X
Cummings Center, Beverly, MA

Sample ID

§-171-X

§-171-X

Maximum Detected
Concentration

Maximum Detected
Concentration Including
Compounds Not Detected

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

sample Location Building 600 Interior, Suite 171{ Building 600 Interior, Suite 171 Carcinogenic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
XJ XJ EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lg/m3
1,1,1-trichloroethane ND 0.0165 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 6.50E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 5.97E-07 NCC N/A NCC 5.97E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 7.54E-08 NCC 0.06 NCC 7.54E-08 NCC 0.00
1,1-dichloroethane ND 0.014 NCC 9.60E-09 NCC N/A NCC N/A NCC 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene 0.111 0.111 N/A N/A 0.06 0.06 N/A N/A 0.06 0.06
1,2,4-trimethylbenzene 0.103 0.103 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 7.97E-06 NCC 0.00 NCC 3.99E-06 NCC 0.00
1,2-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2-dichloroethane 0.231 0.231 2.57E-06 2.57E-06 0.03 0.03 2.57E-06 2.57E-06 0.03 0.03
1,2-dichloropropane 0.065 0.065 1.03E-07 1.03E-07 0.02 0.02 5.29€-07 5.29E-07 0.02 0.02
1,3,5-trimethylbenzene 0.030 0.030 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,3-butadiene 0.035 0.035 4.50€-07 4.50E-07 0.02 0.02 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene ND 0.024 NCC 1.13E-07 NCC 0.00 NCC 7.06E-08 NCC 0.00
1,4-dioxane ND 0.0255 NCC 5.46E-08 NCC 0.00 NCC 5.46E-08 NCC 0.00
2,2,4-trimethylpentane 0.192 0.192 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 6.08 6.08 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone ND 0.0615 NCC N/A NCC 0.00 NCC N/A NCC N/A
3-chloropropene ND 0.0315 NCC 8.10E-08 NCC 0.03 NCC N/A NCC N/A
4-Ethyltoluene ND 0.0245 NCC N/A NCC N/A NCC N/A NCC N/A
Acetone 323 32.3 N/A N/A 0.00 0.00 N/A N/A 0.04 0.04
Benzene 0.377 0.377 1.26E-06 1.26E-06 0.01 0.01 1.26E-06 1.26E-06 0.04 0.04
Benzyl Chloride ND 0.096 NCC 2.02E-06 NCC 0.10 NCC N/A NCC N/A
Bromodichloromethane 0.134 0.134 2.12E-06 2.12E-06 N/A N/A 1.02E-06 1.02E-06 0.01 0.01
Bromoform ND 0.0515 NCC 2.43E-08 NCC N/A NCC 2.43E-08 NCC 0.00
Bromomethane 0.051 0.051 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.673 0.673 1.73E-06 1.73E-06 0.01 0.01 1.73E-06 1.73E-06 0.01 0.01
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane ND 0.023 NCC N/A NCC 0.00 NCC N/A NCC N/A
Chloroform 0.943 0.943 9.30E-06 9.30E-06 0.01 0.01 9.30E-06 9.30E-06 0.00 0.00
Chloromethane 1.33 1.33 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Cis-1,2-dichloroethene ND 0.014 NCC N/A NCC N/A NCC N/A NCC 0.00
Cis-1,3-dichloropropene ND 0.0135 NCC 2.31E-08 NCC 0.00 NCC 2.31E-08 NCC 0.00
Cyclohexane 0.403 0.403 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 3.50E-07 NCC 0.00
Dichlorodifluoromethane 2.23 2.23 N/A N/A 0.02 0.02 N/A N/A N/A N/A
Ethanol 132 132 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate 0.360 0.360 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Ethylbenzene 0.104 0.104 1.11E-07 1.11E-07 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.621 0.621 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.126 0.126 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 3.54E-07 NCC N/A NCC 3.54E-07 NCC 0.01
Hexane 0.402 0.402 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 17.1 17.1 N/A N/A 0.09 0.09 N/A N/A N/A N/A
Methylene chloride 4.76 4.76 2.04E-08 2.04E-08 0.01 0.01 2.04E-08 2.04E-08 0.01 0.01
MIBK 1.28 1.28 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
MTBE ND 0.011 NCC 1.23E-09 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 0.261 0.261 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
n-heptane 2.05 2.05 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Naphthalene 0.199 0.199 2.90E-06 2.90E-06 0.07 0.07 N/A N/A 0.07 0.07
o-xylene 0.122 0.122 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Propylene 0.298 0.298 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene 0.511 0.511 N/A N/A 0.00 0.00 1.25E-07 1.25E-07 0.00 0.00
Tetrachloroethylene 0.414 0.414 4.61E-08 4.61E-08 0.01 0.01 5.32E-07 5.32E-07 0.01 0.01
Tetrahydrofuran 0.174 0.174 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 137 1.37 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene 0.024 0.024 N/A N/A N/A N/A N/A N/A 0.00 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 3.09E-08 NCC 0.00 NCC 3.09E-08 NCC 0.00
Trichloroethene ND 0.019 NCC 3.34E-08 NCC 0.01 NCC 4.07E-08 NCC 0.01
Trichlorofluoromethane 1.56 1.56 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 6.93E-07 NCC 0.02 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 1.41E-08 NCC 0.00 NCC 2.83E-08 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (uig/m3)
Cs-Cg Aliphatic Hydrocarbons 200 200 N/A N/A N/A N/A N/A N/A 1.00 1.00
Cg-Cy, Aliphatic Hydrocarbons 61 61 N/A N/A N/A N/A N/A N/A 0.31 0.31
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.10
[ToTAL RIsK [ 2.06E-05 3.28E-05 3.89E-01 6.07E-01 1.71E-05 2.27E-05 1.61E+00 1.74E+00 |
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 10

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Child Day Care Scenario
Outdoor Control
Cummings Center, Beverly, MA

Sample ID

Outdoor Control

Outdoor Control

Maximum Detected
Concentration

Maximum Detected
Concentration Including

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

Compounds Not Detected ic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
Sample Location Outdoor Control Outdoor Control EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lig/m3]
1,1,1-trichloroethane ND 0.0165 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 2.23E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 2.04E-07 NCC N/A NCC 2.04E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 2.58E-08 NCC 0.02 NCC 2.58E-08 NCC 0.00
1,1-dichloroethane ND 0.014 NCC 3.29E-09 NCC N/A NCC N/A NCC 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene 0.082 0.082 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
1,2,4-trimethylbenzene 0.079 0.079 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 2.73E-06 NCC 0.00 NCC 1.36E-06 NCC 0.00
1,2-dichlorobenzene 0.132 0.132 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
1,2-dichloroethane 0.081 0.081 3.09E-07 3.09E-07 0.00 0.00 3.09E-07 3.09E-07 0.00 0.00
1,2-dichloropropane ND 0.0185 NCC 1.00E-08 NCC 0.00 NCC 5.16E-08 NCC 0.00
1,3,5-trimethylbenzene ND 0.013 NCC N/A NCC 0.00 NCC N/A NCC N/A
1,3-butadiene 0.031 0.031 1.36E-07 1.36E-07 0.01 0.01 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene 0.054 0.054 8.72E-08 8.72E-08 0.00 0.00 5.44€-08 5.44E-08 0.00 0.00
1,4-dioxane ND 0.0255 NCC 1.87E-08 NCC 0.00 NCC 1.87E-08 NCC 0.00
2,2,4-trimethylpentane 0.140 0.140 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 0.498 0.498 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone ND 0.0615 NCC N/A NCC 0.00 NCC N/A NCC N/A
3-chloropropene ND 0.0315 NCC 2.77E-08 NCC 0.01 NCC N/A NCC N/A
4-Ethyltoluene ND 0.0245 NCC N/A NCC N/A NCC N/A NCC N/A
Acetone 8.58 8.58 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Benzene 0.291 0.291 3.33E-07 3.33E-07 0.00 0.00 3.33E-07 3.33E-07 0.01 0.01
Benzyl Chloride ND 0.096 NCC 6.90E-07 NCC 0.03 NCC N/A NCC N/A
Bromodichloromethane ND 0.027 NCC 1.47E-07 NCC N/A NCC 7.01E-08 NCC 0.00
Bromoform ND 0.07525 NCC 1.21E-08 NCC N/A NCC 1.21E-08 NCC 0.00
Bromomethane 0.039 0.039 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.541 0.541 4.76E-07 4.76E-07 0.00 0.00 4.76E-07 4.76E-07 0.00 0.00
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane ND 0.023 NCC N/A NCC 0.00 NCC N/A NCC N/A
Chloroform 0.112 0.112 3.78E-07 3.78E-07 0.00 0.00 3.78E-07 3.78E-07 0.00 0.00
Chloromethane 1.18 1.18 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Cis-1,2-dichloroethene ND 0.014 NCC N/A NCC N/A NCC N/A NCC 0.00
Cis-1,3-dichloropropene ND 0.0135 NCC 7.93E-09 NCC 0.00 NCC 7.93E-09 NCC 0.00
Cyclohexane ND 0.0515 NCC N/A NCC 0.00 NCC N/A NCC N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 1.20E-07 NCC 0.00
Dichlorodifluoromethane 2.06 2.06 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Ethanol 5.18 5.18 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate ND 0.0685 NCC N/A NCC 0.00 NCC N/A NCC N/A
Ethylbenzene 0.070 0.070 2.57E-08 2.57E-08 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.874 0.874 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.112 0.112 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 1.21E-07 NCC N/A NCC 1.21E-07 NCC 0.00
Hexane 0.226 0.226 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 0.912 0.912 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Methylene chloride ND 0.4345 NCC 6.38E-10 NCC 0.00 NCC 6.38E-10 NCC 0.00
MIBK ND 0.0105 NCC N/A NCC 0.00 NCC N/A NCC 0.00
MTBE ND 0.011 NCC 4.20E-10 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 0.187 0.187 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
n-heptane ND 0.0655 NCC N/A NCC 0.00 NCC N/A NCC N/A
Naphthalene 0.142 0.142 7.09E-07 7.09E-07 0.02 0.02 N/A N/A 0.02 0.02
o-xylene 0.074 0.074 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Propylene 0.138 0.138 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene ND 0.015 NCC N/A NCC 0.00 NCC 1.25E-09 NCC 0.00
Tetrachloroethylene 0.149 0.149 5.69E-09 5.69E-09 0.00 0.00 6.56E-08 6.56E-08 0.00 0.00
Tetrahydrofuran 0.156 0.156 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 0.377 0.377 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene ND 0.012 NCC N/A NCC N/A NCC N/A NCC 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 1.06E-08 NCC 0.00 NCC 1.06E-08 NCC 0.00
Trichloroethene 0.043 0.043 2.59E-08 2.59E-08 0.01 0.01 3.16E-08 3.16E-08 0.01 0.01
Trichlorofluoromethane 148 1.48 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 2.37E-07 NCC 0.01 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 4.84E-09 NCC 0.00 NCC 9.69E-09 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (uig/m3)
Cs-Cg Aliphatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.01
C4-Cy, Aliphatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.01
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.03
ITOTAL RISK 2.49E-06 6.76E-06 7.14€-02 1.45E-01 1.65E-06 3.67E-06 6.21E-02 1.23E-01 I
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 11

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates

Residential Scenario
Outdoor Control
Cummings Center, Beverly, MA

Sample ID

Outdoor Control

Outdoor Control

Maximum Detected
Concentration

Maximum Detected
Concentration Including

Carcinogenic Risk Based on

Hazard Index Based on EPA

Carcinogenic Risk Based on

Hazard Index Based on

Compounds Not Detected ic Risk Based on EPA Factor: Hazard Index Based on EPA Factor: Carcinogenic Risk Based on MassDEP Factor: Hazard Index Based on MassDEP Factor:
Sample Location Outdoor Control Outdoor Control EPA Factor: Maximum Detected Factor: Maximum Detected MassDEP Factor: Maximum Detected MassDEP Factor: Maximum Detected
Sample Type Air Air d d Ci i luding Not d d Ci i luding Not Maximum Detected Concentrations Including Not Maximum Detected Concentrations Including Not
Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds Concentrations Detected Compounds
Volatile Organic Compounds (Lig/m3]
1,1,1-trichloroethane ND 0.0165 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,1,1,2-tetrachloroethane ND 0.0205 NCC 6.50E-08 NCC N/A NCC N/A NCC N/A
1,1,2,2-tetrachloroethane ND 0.024 NCC 5.97E-07 NCC N/A NCC 5.97E-07 NCC 0.00
1,1,2-trichloroethane ND 0.011 NCC 7.54E-08 NCC 0.06 NCC 7.54E-08 NCC 0.00
1,1-dichloroethane ND 0.014 NCC 9.60E-09 NCC N/A NCC N/A NCC 0.00
1,1-dichloroethene ND 0.014 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,2,4-trichlorobenzene 0.082 0.082 N/A N/A 0.04 0.04 N/A N/A 0.04 0.04
1,2,4-trimethylbenzene 0.079 0.079 N/A N/A 0.00 0.00 N/A N/A N/A N/A
1,2-dibromoethane ND 0.031 NCC 7.97E-06 NCC 0.00 NCC 3.99E-06 NCC 0.00
1,2-dichlorobenzene 0.132 0.132 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
1,2-dichloroethane 0.081 0.081 9.03E-07 9.03E-07 0.01 0.01 9.03E-07 9.03E-07 0.01 0.01
1,2-dichloropropane ND 0.0185 NCC 2.93E-08 NCC 0.00 NCC 1.51E-07 NCC 0.00
1,3,5-trimethylbenzene ND 0.013 NCC N/A NCC 0.00 NCC N/A NCC N/A
1,3-butadiene 0.031 0.031 3.99E-07 3.99E-07 0.02 0.02 N/A N/A N/A N/A
1,3-dichlorobenzene ND 0.018 NCC N/A NCC 0.00 NCC N/A NCC 0.00
1,4-dichlorobenzene 0.054 0.054 2.55E-07 2.55E-07 0.00 0.00 1.59E-07 1.59E-07 0.00 0.00
1,4-dioxane ND 0.0255 NCC 5.46E-08 NCC 0.00 NCC 5.46E-08 NCC 0.00
2,2,4-trimethylpentane 0.140 0.140 N/A N/A N/A N/A N/A N/A N/A N/A
2-butanone 0.498 0.498 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
2-hexanone ND 0.0615 NCC N/A NCC 0.00 NCC N/A NCC N/A
3-chloropropene ND 0.0315 NCC 8.10E-08 NCC 0.03 NCC N/A NCC N/A
4-Ethyltoluene ND 0.0245 NCC N/A NCC N/A NCC N/A NCC N/A
Acetone 8.58 8.58 N/A N/A 0.00 0.00 N/A N/A 0.01 0.01
Benzene 0.291 0.291 9.73E-07 9.73E-07 0.01 0.01 9.73E-07 9.73E-07 0.03 0.03
Benzyl Chloride ND 0.096 NCC 2.02E-06 NCC 0.10 NCC N/A NCC N/A
Bromodichloromethane ND 0.027 NCC 4.28E-07 NCC N/A NCC 2.05E-07 NCC 0.00
Bromoform ND 0.07525 NCC 3.55E-08 NCC N/A NCC 3.55E-08 NCC 0.00
Bromomethane 0.039 0.039 N/A N/A 0.01 0.01 N/A N/A 0.01 0.01
Carbon disulfide ND 0.098 NCC N/A NCC 0.00 NCC N/A NCC N/A
Carbon tetrachloride 0.541 0.541 1.39E-06 1.39E-06 0.01 0.01 1.39E-06 1.39E-06 0.01 0.01
Chlorobenzene ND 0.016 NCC N/A NCC 0.00 NCC N/A NCC 0.00
Chloroethane ND 0.023 NCC N/A NCC 0.00 NCC N/A NCC N/A
Chloroform 0.112 0.112 1.10E-06 1.10E-06 0.00 0.00 1.10E-06 1.10E-06 0.00 0.00
Chloromethane 1.18 1.18 N/A N/A 0.01 0.01 N/A N/A N/A N/A
Cis-1,2-dichloroethene ND 0.014 NCC N/A NCC N/A NCC N/A NCC 0.00
Cis-1,3-dichloropropene ND 0.0135 NCC 2.31E-08 NCC 0.00 NCC 2.31E-08 NCC 0.00
Cyclohexane ND 0.0515 NCC N/A NCC 0.00 NCC N/A NCC N/A
Dibromochloromethane ND 0.034 NCC N/A NCC N/A NCC 3.50E-07 NCC 0.00
Dichlorodifluoromethane 2.06 2.06 N/A N/A 0.02 0.02 N/A N/A N/A N/A
Ethanol 5.18 5.18 N/A N/A N/A N/A N/A N/A N/A N/A
Ethyl acetate ND 0.0685 NCC N/A NCC 0.00 NCC N/A NCC N/A
Ethylbenzene 0.070 0.070 7.50E-08 7.50E-08 0.00 0.00 N/A N/A 0.00 0.00
Freon-113 0.874 0.874 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Freon-114 0.112 0.112 N/A N/A N/A N/A N/A N/A N/A N/A
Hexachlorobutadiene ND 0.0375 NCC 3.54E-07 NCC N/A NCC 3.54E-07 NCC 0.01
Hexane 0.226 0.226 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Isopropyl alcohol 0.912 0.912 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Methylene chloride ND 0.4345 NCC 1.86E-09 NCC 0.00 NCC 1.86E-09 NCC 0.00
MIBK ND 0.0105 NCC N/A NCC 0.00 NCC N/A NCC 0.00
MTBE ND 0.011 NCC 1.23E-09 NCC 0.00 NCC N/A NCC 0.00
M+p-xylene 0.187 0.187 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
n-heptane ND 0.0655 NCC N/A NCC 0.00 NCC N/A NCC N/A
Naphthalene 0.142 0.142 2.07E-06 2.07E-06 0.05 0.05 N/A N/A 0.05 0.05
o-xylene 0.074 0.074 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Propylene 0.138 0.138 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Styrene ND 0.015 NCC N/A NCC 0.00 NCC 3.66E-09 NCC 0.00
Tetrachloroethylene 0.149 0.149 1.66E-08 1.66E-08 0.00 0.00 1.92E-07 1.92E-07 0.00 0.00
Tetrahydrofuran 0.156 0.156 N/A N/A 0.00 0.00 N/A N/A N/A N/A
Toluene 0.377 0.377 N/A N/A 0.00 0.00 N/A N/A 0.00 0.00
Trans-1,2-dichloroethene ND 0.012 NCC N/A NCC N/A NCC N/A NCC 0.00
Trans-1,3-dichloropropene ND 0.018 NCC 3.09E-08 NCC 0.00 NCC 3.09E-08 NCC 0.00
Trichloroethene 0.043 0.043 7.56E-08 7.56E-08 0.02 0.02 9.21E-08 9.21E-08 0.02 0.02
Trichlorofluoromethane 148 1.48 N/A N/A N/A N/A N/A N/A N/A N/A
Vinyl acetate ND 0.0475 NCC N/A NCC 0.00 NCC N/A NCC N/A
Vinyl bromide ND 0.0505 NCC 6.93E-07 NCC 0.02 NCC N/A NCC N/A
Vinyl chloride ND 0.0075 NCC 1.41E-08 NCC 0.00 NCC 2.83E-08 NCC 0.00
Air-Phase Petroleum Hydrocarbons - APH (uig/m3)
Cs-Cg Aliphatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.03
C4-Cy, Aliphatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.03
C4-Cy Aromatic Hydrocarbons ND 5 NCC N/A NCC N/A NCC N/A NCC 0.10
ITOTAL RISK 7.26E-06 1.97E-05 2.09E-01 4.24E-01 4.81E-06 1.07E-05 1.81E-01 3.60E-01 I
Notes:

Results presented in ug/m3

ND - Not Detected

N/A - Not Applicable

NCC - Not a Contaminant of Concern

When including compounds not detected in risk calculations, 1/2 of the detection limit was used.





TABLE 12

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates
Summary of Risks in Day Care and Residential Scenario

Cummings Center, Beverly, MA

Location/Risk Scenario

Carcinogenic Risk Based on
EPA Factor:
Maximum Detected
Concentrations

Carcinogenic Risk Based on
EPA Factor:
Maximum Detected
Concentrations Including Not
Detected Compounds

Hazard Index Based on EPA
Factor:
Maximum Detected
Concentrations

Hazard Index Based on EPA
Factor:
Maximum Detected
Concentrations Including Not
Detected Compounds

Carcinogenic Risk Based on
MassDEP Factor:
Maximum Detected
Concentrations

Carcinogenic Risk Based on
MassDEP Factor:
Maximum Detected
Concentrations Including Not
Detected Compounds

Hazard Index Based on
MassDEP Factor:
Maximum Detected
Concentrations

Hazard Index Based on
MassDEP Factor:
Maximum Detected
Concentrations Including Not
Detected Compounds

Building 100 Suite 135C - Child Day Care 2.60E-05 3.03E-05 1.11 1.18 3.16E-06 5.14E-06 1.31 1.36
Building 100 Suite 135C - Residential 7.60E-05 8.86E-05 3.23 3.45 9.23E-06 1.50E-05 3.83 3.97
Building 100 Suite 149! - Child Day Care 5.70E-06 9.85E-06 0.213 0.290 4.59E-06 6.51E-06 0.316 0.363
Building 100 Suite 149] - Residential 1.66E-05 2.88E-05 0.622 0.846 1.34E-05 1.90E-05 0.923 1.06
Building 100 Suite 158D - Child Day Care 1.01E-05 1.42E-05 0.278 0.356 7.30E-06 9.17E-06 0.423 0.469
Building 100 Suite 158D - Residential 2.94E-05 4.13E-05 0.812 1.04 2.13E-05 2.68E-05 1.23 1.37
Building 600 Suite 171X - Child Day Care 7.06E-06 1.12E-05 0.133 0.208 5.85E-06 7.78E-06 0.552 0.596
Building 600 Suite 171X - Residential 2.06E-05 3.28E-05 0.389 0.607 1.71E-05 2.27E-05 1.61 1.74
Outdoor Ambient Air - Child Day Care 2.49E-06 6.76E-06 0.071 0.145 1.65E-06 3.67E-06 0.062 0.123
Outdoor Ambient Air - Residential 7.26E-06 1.97E-05 0.209 0.424 4.81E-06 1.07E-05 0.181 0.360

Notes:

Shaded risk values indicate cancer risk in excess of 1.0E-05 or Hazard Index greater than 1.0
When including compounds not detected in risk calculations, 1/2 of the detection limit was used.






TABLE 13

Maximum Indoor Air Carcinogenic and Non-Cancer Risk Estimates
Summary of Individual Compounds Representing the Majority of Risk

Cummings Center, Beverly, MA

Location

Carcinogenic Risk Based on
EPA Factor:
Compound/Percent of Total
Risk

Carcinogenic Risk Based on
EPA Factor Including Not
Detected Compounds:
Compound/Percent of Total
Risk

Hazard Index Based on EPA
Factor:
Compound/Percent of Total
Risk

Hazard Index Based on EPA
Factor Including Not Detected
Compounds:
Compound/Percent of Total
Risk

Carcinogenic Risk Based on
MassDEP Factor:
Compound/Percent of Total
Risk

Carcinogenic Risk Based on

MassDEP Factor Including Not

Detected Compounds:
Compound/Percent of Total
Risk

Hazard Index Based on MassDEP
Factor:
Compound/Percent of Total Risk

Hazard Index Based on MassDEP
Factor Including Not Detected
Compounds: Compound/Percent of
Total Risk

Building 100 Suite 135C

Naphthalene - 88%

Naphthalene - 76%
*1,2-Dibromoethane - 9%

Isopropanol - 42%
Naphthalene - 47%

Isopropanol - 39%
Naphthalene - 44%

1,2-Dichloroethane - 18%
Chloroform - 30%
Benzene - 15%
Carbon Tetrachloride - 17%
Styrene - 8%

1,2-Dichloroethane - 11%
Chloroform - 19%
Benzene - 10%
Carbon Tetrachloride - 11%
Styrene - 5%
*1,2-Dibromoethane - 26%

Naphthalene - 40%
Cs-Cg Aliphatic Hydrocarbons - 38%
Cy-Cy;, Aliphatic Hydrocarbons - 16%

Naphthalene - 38%
Cs-Cg Aliphatic Hydrocarbons - 37%
C,-Cy;, Aliphatic Hydrocarbons - 15%

Building 100 Suite 149)

1,2-Dichloroethane - 21%
Chloroform - 31%
Benzene - 9%
Carbon Tetrachloride - 9%
Naphthalene - 16%

1,2-Dichloroethane - 12%
Chloroform - 18%
Benzene - 5%
Carbon Tetrachloride - 5%
Naphthalene - 9%
*1,2-Dibromoethane - 28%
*Benzyl Chloride - 7%

Isopropanol - 28%
Trichloroethene - 14%

Isopropanol - 20%
Trichloroethene - 10%
*Benzyl Chloride - 10%

1,2-Dichloroethane - 26%
Chloroform - 39%
Benzene - 11%
Carbon Tetrachloride - 12%

1,2-Dichloroethane - 18%
Chloroform - 27%
Benzene - 8%
Carbon Tetrachloride - 8%
*1,2-Dibromoethane - 21%

Acetone - 9%
Trichloroethene - 9%
Cs-Cg Aliphatic Hydrocarbons - 38%
C4-C,, Aliphatic Hydrocarbons - 16%

Acetone - 9%
Trichloroethene - 9%
C;5-Cg Aliphatic Hydrocarbons - 38%
Cy-C;, Aliphatic Hydrocarbons - 16%
* Co-Cy9 Aromatic Hydrocarbons - 8%

Building 100 Suite 158D

Chloroform - 49%
Carbon Tetrachloride - 6%
Naphthalene - 25%

Chloroform - 35%
Carbon Tetrachloride - 4%
Naphthalene - 18%
*1,2-Dibromoethane - 19%

Isopropanol - 43%
Naphthalene - 22%

Isopropanol - 34%
Naphthalene - 17%
*Benzyl Chloride - 9%

1,2-Dichloroethane - 5%
Chloroform - 68%
Benzene - 6%
Carbon Tetrachloride - 8%

1,2-Dichloroethane - 4%
Chloroform - 54%
Benzene - 5%
Carbon Tetrachloride - 6%
*1,2-Dibromoethane - 15%

Naphthalene - 14%
Cs-Cg Aliphatic Hydrocarbons - 40%
C4-C,, Aliphatic Hydrocarbons - 24%

Naphthalene - 13%
C;5-Cg Aliphatic Hydrocarbons - 36%
Cy-C;, Aliphatic Hydrocarbons - 21%
* Cq4-Cyo Aromatic Hydrocarbons - 6%

Building 600 Suite 171X

1,2-Dichloroethane - 12%
Chloroform - 45%
Bromodichloromethane - 10%
Carbon Tetrachloride - 8%
Naphthalene - 14%

1,2-Dichloroethane - 8%
Chloroform - 28%
Bromodichloromethane - 7%
Carbon Tetrachloride - 5%
Naphthalene - 9%
*1,2-Dibromoethane - 24%
*Benzyl Chloride - 6%

Isopropanol - 23%
Naphthalene - 15%

Isopropanol - 14%
Naphthalene - 10%
*Benzyl Chloride - 14%

1,2-Dichloroethane - 15%
Chloroform - 54%
Benzene - 8%
Carbon Tetrachloride - 10%

1,2-Dichloroethane - 11%
Chloroform - 41%
Benzene - 6%
Carbon Tetrachloride - 8%
*1,2-Dibromoethane - 17%

Cs-Cg Aliphatic Hydrocarbons - 62%
Cy-Cy, Aliphatic Hydrocarbons - 18%

C;-Cg Aliphatic Hydrocarbons - 57%
Co-C,, Aliphatic Hydrocarbons - 17%
* Cq4-Cyo Aromatic Hydrocarbons - 5%

Outdoor Ambient Air

1,2-Dichloroethane - 12%
Chloroform - 15%
Benzene - 13%
Carbon Tetrachloride - 19%
Naphthalene - 28%

1,2-Dichloroethane - 5%
Chloroform - 6%
Benzene - 5%
Carbon Tetrachloride - 7%
Naphthalene - 10%
*1,2-Dibromoethane - 40%
*Benzyl Chloride - 10%

Naphthalene - 28%

Naphthalene - 14%
*Benzyl Chloride - 21%

1,2-Dichloroethane - 19%
Chloroform - 23%
Benzene - 20%
Carbon Tetrachloride - 29%

1,2-Dichloroethane - 8%
Chloroform - 10%
Benzene - 9%
Carbon Tetrachloride - 13%
*1,2-Dibromoethane - 37%

Naphthalene - 32%

Naphthalene - 16%
*C5-Cg Aliphatic Hydrocarbons - 8%
*Cq-C4, Aliphatic Hydrocarbons - 8%
* Co-Cy9 Aromatic Hydrocarbons - 37%

Notes:

Compounds marked with "*" were not detected

Shading indicates that all risk scenarios for the location/factor were below cancer risk of 1E-05 or Hazard Index of 1.0
When including compounds not detected in risk calculations, 1/2 of the detection limit was used.











The information contained in this message may be privileged, confidential, and/or protected from disclosure. If the reader of this message is not the intended recipient,
you are hereby notified that any dissemination, distribution, or copying of this communication is strictly prohibited. If you have received this communication in error,
please notify us immediately by replying to the message and deleting it (and all attachments) from your computer.

From: Casey, Carolyn [mailto:Casey.Carolyn@epa.gov]
Sent: Thursday, August 02, 2018 4:01 PM

To: Craig Ziady
Cc: Wainberg, Daniel; Zucker, Audrey; Bruce Hoskins; Steve Drohosky; Gregory Flaherty
Subject: RE: schedule and risk assessment

Craig, please see the attached conditional approval of the schedule sent in July and the Excel spread
sheet with comments. A hard copy will be in the mail.

Also, | wanted to bring to your attention that the Preliminary Human Health Risk Assessment was
due to be submitted by July 31, 2018. The fact that the schedule was not approved should not have
delayed the submittal. Could you please let me know when to expect it.

Thanks

Carolyn

Carolyn J. Casey

U.S. Environmental Protection Agency
5 Post Office Square, Suite 100

Mail code OSRR 07-3

Boston, MA 02109-3912

P 617-918-1368

F617-918-0368

casey.carolyn@epa.gov

From: Casey, Carolyn

Sent: Friday, July 20, 2018 5:30 PM

To: Craig Ziady <craig@cummings.com>

Cc: Wainberg, Daniel <Wainberg.Daniel@epa.gov>; Zucker, Audrey <Zucker.Audrey@epa.gov>;
Murphy, Jim <Murphy.Jim@epa.gov>; Miano, John (DEP) <john.miano@state.ma.us>; Lombardo,
Ginny <Lombardo.Ginny@epa.gov>; Bruce Hoskins <BHoskins@FslAssociates.com>; Steve Drohosky
<sjd@cummings.com>; Gregory Flaherty <gxf@cummings.com>

Subject: RE: final letters

Please see attached. Have a great weekend.
Thanks
Carolyn

From: Craig Ziady [mailto:craig@cummings.com]
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Sent: Friday, July 20, 2018 4:24 PM

To: Casey, Carolyn <Casey.Carolyn@epa.gov>

Cc: Wainberg, Daniel <Wainberg.Daniel@epa.gov>; Zucker, Audrey <Zucker.Audrey@epa.gov>;
Murphy, Jim <Murphy.Jim@epa.gov>; Miano, John (DEP) <john.miano@state.ma.us>; Lombardo,
Ginny <Lombardo.Ginny@epa.gov>; Bruce Hoskins <BHoskins@FslAssociates.com>; Steve Drohosky
<sjd@cummings.com>; Gregory Flaherty <gxf@cummings.com>

Subject: final letters

Hi again Carolyn — Further to our exchange of correspondence, please find enclosed the final letters.
Please let me know if you have any questions.
Thank you.

Craig J. Ziady

General Counsel
Cummings Properties, LLC
200 West Cummings Park
Woburn, MA 01801

Direct dial: 781-932-7034
Main No.: 781-935-8000

WWW. CUMININGS.COM

The information contained in this message may be privileged, confidential, and/or protected from disclosure. If the reader of
this message is not the intended recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication is strictly prohibited. If you have received this communication in error, please notify us immediately by
replying to the message and deleting it (and all attachments) from your computer.

From: Craig Ziady

Sent: Thursday, July 19, 2018 4:04 PM

To: Casey, Carolyn

Cc: Wainberg, Daniel; Zucker, Audrey; Murphy, Jim; Miano, John (DEP); Lombardo, Ginny; Bruce
Hoskins; Steve Drohosky; Gregory Flaherty; Dennis Clarke

Subject: RE: July 2 submittals

Hi Carolyn — Thank you for understanding and for your practical proposed resolution. We can agree
to the requested changes and will re-format the letters for distribution. | should have them to you
tomorrow in final form.

Given the foregoing, we will agree to disagree on the “review and approval”
believe that the Order does not support EPA’s interpretation.

point, as we continue to

Thanks again.
Craig

Craig J. Ziady

General Counsel
Cummings Properties, LLC
200 West Cummings Park
Woburn, MA 01801
Direct dial: 781-932-7034
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Main No.: 781-935-8000
WWW.CUMIMINGS.COM

The information contained in this message may be privileged, confidential, and/or protected from disclosure. If the reader of
this message is not the intended recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication is strictly prohibited. If you have received this communication in error, please notify us immediately by
replying to the message and deleting it (and all attachments) from your computer.

From: Casey, Carolyn [mailto:Casey.Carolyn@epa.gov]
Sent: Thursday, July 19, 2018 1:36 PM

To: Craig Ziady

Cc: Wainberg, Daniel; Zucker, Audrey; Murphy, Jim; Miano, John (DEP); Lombardo, Ginny; Bruce
Hoskins; Steve Drohosky; Gregory Flaherty; Dennis Clarke

Subject: RE: July 2 submittals

Craig,

We have reviewed your suggested revisions to these five letters. Although we disagree with a
number of your suggested edits, we are willing to agree to most of them in order to avoid
further delays.

With respect to the letter concerning the Elliot Street Landing parcel, we accept your revised
letter as submitted. With respect to the other four letters, you should delete the following
language in the 5th paragraph: “even though our comparison of indoor air and soil gas data
did not yield an obvious correlation to vapor intrusion.” We are willing to accept the

remainder of your changes to these four letters.

Please re-submit the revised letters to EPA by close of business today, or at the latest

tomorrow July 20, for EPA approval. Within one day of your receipt of EPA approval, you
should mail or deliver the final signed letters to their recipients. You should also let the letter
recipients know that EPA and Cummings are available for a follow-up discussion concerning
these letters.

Finally, contrary to a statement in your transmittal email, please be reminded that these letters
to tenants concerning sampling results are all subject to EPA review and approval under the
AOC. Paragraph 17.]. of the AOC states:

Jj- Submission of Documents and Approvals: With the exception of progress reports
and the HASP, all written documents prepared by Respondents pursuant to this Order
shall be submitted according the procedures set forth in Section XIV (Reporting and
Document Certification) and will be reviewed and approved by EPA in accordance
with Section XV (Agency Approvals/Additional Work/Modifications).

See also Paragraph 17.f. of the AOC, which requires public outreach subject to EPA review
and approval requirements, and specifically reserves EPA and MassDEP’s right to conduct
their own public outreach.

If you have any questions, please let me know.
Carolyn
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Carolyn J. Casey

U.S. Environmental Protection Agency
5 Post Office Square, Suite 100

Mail code OSRR 07-3

Boston, MA 02109-3912
P617-918-1368

F 617-918-0368

casey.carolyn@epa.gov

From: Craig Ziady [mailto:craig@cummings.com]
Sent: Wednesday, July 18, 2018 4:56 PM

To: Casey, Carolyn <Casey.Carolyn@epa.gov>

Cc: Wainberg, Daniel <Wainberg.Daniel@epa.gov>; Zucker, Audrey <Zucker.Audrey@epa.gov>;
Murphy, Jim <Murphy.Jim@epa.gov>; Miano, John (DEP) <john.miano@state.ma.us>; Lombardo,
Ginny <Lombardo.Ginny@epa.gov>; Bruce Hoskins <BHoskins@FslAssociates.com>; Steve Drohosky
<sjd@cummings.com>; Gregory Flaherty <gxf@cummings.com>; Dennis Clarke

<dac@cummings.com>
Subject: RE: July 2 submittals

Hi Carolyn — Thanks for following up and thank you again for authorizing the work to proceed this
week, without requiring 21-days notice.

Yes, we are confirmed for indoor air sampling tomorrow. | enclose an annotated plan reflecting the
approximate locations of the air canisters.

As for the letters, however; no, they were not distributable in the form proposed. While we may end
up with data sufficient to require a communication like the one you proposed, we are not there yet.
We do not believe that such a open-ended and alarmist correspondence at this point is justified by
the data. Without clarification, more information, and context, EPA’s proposed letters are likely to
leave recipients with an incorrect impression that there is a major problem at Cummings Center.
There would be no way to un-ring that bell — not just for the day care owners, but for all 2,000+
clients at the facility.

We enclose further revised letters (the Suite 135-C letter is representative of the changes required
to the remaining day care letters), which we are prepared to distribute, as well as redlined versions
of the Elliott Landing letter and the Suite 135-C letter that track the changes. (If the attachments are
too large to go through collectively, | will send a second email presently). Although no requirement
exists in the Consent Order for formal EPA review/approval of these letters, we continue to believe
that we should endeavor to reach a consensus with EPA — both as to the work to be conducted and
the manner in which the approach and the results are communicated to parties-in-interest. We
hope that the enclosed revisions will allow us to reach such a consensus on this particular outreach.
If you believe that a call might be helpful to push these over the finish line, we will make ourselves
available in short order.
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Thank you in advance. Please contact me if you have any questions.

Craig J. Ziady

General Counsel
Cummings Properties, LLC
200 West Cummings Park
Woburn, MA 01801
Direct dial: 781-932-7034
Main No.: 781-935-8000

WWW.CUMIMINGS.COMm

The information contained in this message may be privileged, confidential, and/or protected from disclosure. If the reader of
this message is not the intended recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication is strictly prohibited. If you have received this communication in error, please notify us immediately by
replying to the message and deleting it (and all attachments) from your computer.

From: Casey, Carolyn [mailto:Casey.Carolyn@epa.gov]
Sent: Wednesday, July 18, 2018 9:45 AM

To: Craig Ziady; bhoskins@fslassociates.com; Steve Drohosky
Cc: Wainberg, Daniel; Zucker, Audrey; Murphy, Jim; Miano, John (DEP); Lombardo, Ginny
Subject: RE: July 2 submittals

Craig, did the letters go out of Monday as requested in my email below? Will there be indoor air
sampling this week as you stated?

Thank you,

Carolyn

Carolyn J. Casey

U.S. Environmental Protection Agency
5 Post Office Square, Suite 100

Mail code OSRR 07-3

Boston, MA 02109-3912
P617-918-1368

F 617-918-0368

casey.carolyn@epa.gov

From: Casey, Carolyn

Sent: Thursday, July 12, 2018 1:12 PM

To: 'craig@cummings.com' <craig@cummings.com>; 'bhoskins@fslassociates.com'
<bhoskins@fslassociates.com>; 'Steve Drohosky' <sjd@cummings.com>

Cc: Wainberg, Daniel <Wainberg.Daniel@epa.gov>; Zucker, Audrey <Zucker.Audrey@epa.gov>;
Murphy, Jim <Murphy.Jim@epa.gov>; 'Miano, John (DEP)' <john.miano@state.ma.us>
Subject: RE: July 2 submittals

Craig and all,
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Please see the attached letters with our revisions. In addition, we included a letter for Elliot
Landing. Consistent with Section XV, Paragraph 30.a.(2) of the Administrative Consent
Order, we greatly simplified the letters, added language about mitigation, and reduced the
attachments to include indoor air results only.

The letters submitted to EPA contained too much information (soil gas data, MassDEP
Shortfoms, and details of the data evaluation) in the body of the letters; our earlier request had
been that the data be included with the letters. Although we asked for this additional
evaluation (Shortforms, comparison of indoor air and soil gas data) the intent was not to
provide it to the suite managers. The request was made so that we had supporting
documentation on file of your evaluation and the conclusions that would be included in a
cover letter that went out with the data.

It’s apparent, that even after our conference call on June 19t that we still have some
disagreements about the data evaluation and conclusions. We believe that these revised letters
allow for dissemination of the indoor air information while we continue to work through any
disagreements and you can move forward with the pathway elimination/mitigation.

The following should be reviewed and corrected as appropriate.
o Delete the red highlights in the indoor air data summary tables. The purpose of the
highlight is not defined in the notes.
o Update figures 1 and 2 to also reflect the current name for suite 158-D. The former
name and suite number should also be retained to maintain the history.
o Verify the figure is correct for suite S 149-J. Add the play yard to the figure and verify
the direction of the north arrow (should it be rotated 180 degrees?).

We are requesting that you send the final letters, with copies to EPA, by close of business
Monday July 16.

Thank you,
Carolyn

Carolyn J. Casey

U.S. Environmental Protection Agency
5 Post Office Square, Suite 100

Mail code OSRR 07-3

Boston, MA 02109-3912
P617-918-1368

F 617-918-0368

casey.carolyn@epa.gov

From: Craig Ziady [mailto:craig@cummings.com]
Sent: Monday, July 02, 2018 4:45 PM

To: Casey, Carolyn <Casey.Carolyn@epa.gov>; bhoskins@fslassociates.com; Steve Drohosky

<sjd@cummings.com>
Cc: Zucker, Audrey <Zucker.Audrey@epa.gov>; Wainberg, Daniel <Wainberg.Daniel@epa.gov>;
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Murphy, Jim <Murphy.Jim@epa.gov>
Subject: RE: July 2 submittals

Carolyn — Please find enclosed further revised versions of the letters from the LSP to the General
Manager of Cummings Center. These will be forwarded by Mr. Drohosky to the individual day care
owners.

We will submit a revised schedule shortly.

Thank you.

Craig J. Ziady

General Counsel
Cummings Properties, LLC
200 West Cummings Park
Woburn, MA 01801
Direct dial: 781-932-7034
Main No.: 781-935-8000

WWW.cummings.com

The information contained in this message may be privileged, confidential, and/or protected from disclosure. If the reader of
this message is not the intended recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication is strictly prohibited. If you have received this communication in error, please notify us immediately by
replying to the message and deleting it (and all attachments) from your computer.

From: Casey, Carolyn [mailto:Casey.Carolyn@epa.gov]
Sent: Friday, June 22, 2018 8:29 AM

To: Craig Ziady; bhoskins@fslassociates.com; Steve Drohosky
Cc: Zucker, Audrey; Wainberg, Daniel; Murphy, Jim
Subject: FW: disapproval, conference call follow-up and RTC

Craig and all, thank you for being on the conference call on Tuesday. As a follow-up, please see the
attached disapproval letter for the schedule. Also, as a reminder, EPA needs the draft letters to the
suite managers/parents by July 2, 2018. We anticipate that the letter will to ready to distribute
within a week of the draft submittals to EPA. Please see the email below, as a reminder on upcoming

submittals and deadlines (all extended to July 2 as the June 30Mis a Saturday). Please note that one
date was changed in the email below from 2019 to 2018 to correct a previously noted error.

Also attached are the response to comments on the progress report submitted in your 5/29/18
email.

Thank you,
Carolyn

Carolyn J. Casey
U.S. Environmental Protection Agency
5 Post Office Square, Suite 100
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Mail code OSRR 07-3
Boston, MA 02109-3912
P 617-918-1368
F617-918-0368

casey.carolyn@epa.gov

From: Casey, Carolyn

Sent: Friday, June 08, 2018 2:03 PM

To: 'Craig Ziady' <craig@cummings.com>

Cc: bhoskins@fslassociates.com; Steve Drohosky <sjd@cummings.com>; Wainberg, Daniel
<Wainberg.Daniel@epa.gov>; Zucker, Audrey <Zucker.Audrey@epa.gov>; Gregory Flaherty
<gxf@cummings.com>

Subject: RE: clarification on submittals

Craig, | think we all agree the back and forth email is not productive. Let’s schedule a call, but | don’t
want plans for a conference call to slow things down.

To clarify we need the following.

1. We need an evaluation of the data (which may be submitted as a revised progress report or a
standalone document) similar to the attached and in accordance with the approved Written
Proposal (refer to Section 8 text, cut and pasted below). This evaluation of the data needs to
be completed prior to developing and distributing the individual letters to the schools/day
care facilities. Refer to my email dated May 16, 2018 (attached for your convenience). At least
an evaluation of the data using the Shortforms needs to be completed and submitted to EPA
ASAP and no later than June 30, 2018, so that the letters to the schools/day care facilities
accurately reflect the results and provide appropriate conclusions. A Critical Exposure
Pathway Evaluation also needs to be completed as appropriate and in accordance with the
MCP.

2. We need the draft letter to the schools/day care facilities revised and tailored for each
individual school/daycare facility as requested in email dated May 30, 2018, and included in
the email chain below. The revised draft should be submitted to EPA for approval on or before
June 30, 2018.

3. We need a revised schedule. | will be providing a formal disapproval of the schedule
submitted in email from you dated May 29, 2018, based primarily on the date for human
health risk assessment completion date of February 2019. In my formal disapproval, | will be
requesting your submission of a revised schedule by July 15, 2018.

8.0 RISK ASSESSMENT AND ENVIRONMENTAL INDICATORS ANALYSIS
8.1 Risk Assessment

After the completion of sampling events for each specific investigation, a risk characterization
will be performed as needed using the laboratory analysis data. The risk assessment will be in
accordance with the necessary provisions of the MCP (310 CMR 40.0900) and currently
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accepted standards for assessments of this nature using Method 3 risk assessment protocols.
Each indoor sampling building location will be evaluated separately as its own exposure point
using the protocols for unrestricted use (i.e., residential or child day care).

All detected compounds in the indoor air samples will be initially carried throughout the risk
assessment to determine the most conservative total Site risk; however compounds may be
removed from the assessment if their detection is shown not to be due to vapor intrusion.
Exposure point concentrations for each compound shall be based on the maximum detected
concentrations between the various seasonal sampling events. For each individual compound,
the carcinogenic and noncancer

risks will be determined using the most current information available from the risk
characterization databases available from the EPA and/or the MassDEP. Initial risk-based
target levels are based on carcinogenic and noncancer risks (where available) for each
compound from the EPA Regional Screening Level Resident Air Supporting Table (May 2016)
and the MassDEP Final Vapor Intrusion Guidance, MassDEP Policy WSC# 16-435, October
2016. Compounds that have available noncancer

information but do not have carcinogenic information will be presumed to have been
previously established as noncarcinogenic compounds. A compound that has no existing
available information as to carcinogenic or noncancer risks will be evaluated the same as a
similar compound that has available information (e.g., 1,3,5-trimethylbenzene shall be
evaluated as 1,2,4-trimethylbenzene) unless it is considered to be prevalent in the
environment, in which case said compound will not be carried throughout the risk
characterization (e.g., ethanol and ethyl acetate). Exposure factors to be used will be those
created by MassDEP in the MCP Method 3 Risk Assessment for Residents Exposed to
Chemicals in Indoor Air Shortform (i.e., residential exposures will be evaluated assuming an
exposure period of 24 hours per day, 365 days per year). Carcinogenic risks will be calculated
for the young child (ages 1-7) and the child/adult (ages 8-30). Noncancer risks will be
calculated for the young child (ages 1-7). The individual carcinogenic and noncancer risks for
all compounds in each sampling location will be summed into a total risk for that particular
location.

Thank you,
Carolyn

Carolyn J. Casey

U.S. Environmental Protection Agency
5 Post Office Square, Suite 100

Mail code OSRR 07-3

Boston, MA 02109-3912

P 617-918-1368

F617-918-0368

casey.carolyn@epa.gov
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From: Craig Ziady [mailto:craig@cummings.com]

Sent: Wednesday, June 06, 2018 5:37 PM

To: Casey, Carolyn <Casey.Carolyn@epa.gov>

Cc: bhoskins@fslassociates.com; Steve Drohosky <sjd@cummings.com>; Wainberg, Daniel

<Wainberg.Daniel@epa.gov>; Zucker, Audrey <Zucker.Audrey@epa.gov>
Subject: RE: sampling results letter

Carolyn — Thanks for your email. For obvious reasons, it is frustrating to read that EPA “did not
necessarily need a response to comments” when a prior email in the very same thread notified us
that EPA would not respond to our May 8 proposed letter to daycare owners until we responded to
your May 16 comments. In that same email, we were asked specifically when EPA “can expect . . .
responses” to your comments. We spent hours preparing responses to the comments because EPA
expressly asked for them. It is neither productive, efficient, nor fair for us to have expended that
time and money on a task EPA requested, only to have EPA, upon receipt of the responses, disavow
the request.

Even more problematic is our apparent disagreement on vapor intrusion in general. Although we
cannot quite discern if EPA’s disagreement is grounded in the science or the text of the report, the
parties” apparently contradictory opinions present as a showstopper. Would EPA prefer that we
rewrite the conclusion as, “there is no evidence of significant vapor intrusion in the sampled building
areas”? Such a statement is readily defensible based on the data we have collected thus far. We
have successfully demonstrated that significant vapor intrusion (both from the physical aspect and in
combination with risk assessment screening) is not occurring based on the evaluation process in
MassDEP’s vapor intrusion policy. If EPA disagrees with this conclusion, then a further discussion is
warranted, so we can understand the factual bases for EPA’s conclusion. Until such discussion takes
place (if it is necessary) and the issue is resolved, | respectfully submit that there is no value in
rewriting, revising, and resubmitting the schedule, the proposed letters, or the progress report.

If you believe that a conference call would be helpful to discuss these issues further, please let me
know.

Thanks

Craig

Craig J. Ziady

General Counsel
Cummings Properties, LLC
200 West Cummings Park
Woburn, MA 01801
Direct dial: 781-932-7034
Main No.: 781-935-8000

WWW.cummings.com
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The information contained in this message may be privileged, confidential, and/or protected from disclosure. If the reader of
this message is not the intended recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication is strictly prohibited. If you have received this communication in error, please notify us immediately by
replying to the message and deleting it (and all attachments) from your computer.

From: Casey, Carolyn [mailto:Casey.Carolyn@epa.gov]
Sent: Wednesday, May 30, 2018 4:43 PM

To: Craig Ziady
Cc: bhoskins@fslassociates.com; Steve Drohosky; Wainberg, Daniel; Zucker, Audrey
Subject: FW: sampling results letter

Craig, This is in response to the questions you raise in your email to Audrey below regarding the
letter to school/daycare facilities.

We did not necessarily need a response to comments. What we needed were EPA’s comments
addressed by making the appropriate corrections, explanations and/or clarifications in a revised
progress report. Although we don’t typically find the need to review and comment on progress
reports, we are using these reports to summarize data and provide documentation to
schools/daycare-facilities and parents about vapor intrusion and any potential risk; therefore, the
progress reports should contain accurate information, and the progress report and letters should
provide consistent information and conclusions.

Are there any plans to at least run MassDEP RA Shortforms (if appropriate for this site) for each suite
so that any potential for risk, or lack thereof, can be communicated in these letters as well?

We are not in agreement with your statement in the letter to the school/daycare facilities that
“there is no evidence of potential vapor intrusion in the sampled building areas.” | appreciate the
effort in the response to comments to provide an individual assessment for each suite. A similar and
complete individual assessment should be provided in each letter to the manager of each suite.

The letters to each school/daycare facilities should include a complete laboratory report with their
individual results and also include a summary table of the results. A generic letter will not suffice
since the results and conclusions will differ for each suite.

Please resubmit the proposed schedule and include a date to resubmit the letters and a revised
progress report. Please let me know if you would like to discuss any of the issue in this email.
Thanks,

Carolyn

Carolyn J. Casey

U.S. Environmental Protection Agency
5 Post Office Square, Suite 100

Mail code OSRR 07-3

Boston, MA 02109-3912
P617-918-1368

F 617-918-0368
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From: Craig Ziady [mailto:craig@cummings.com]
Sent: Tuesday, May 22, 2018 3:29 PM
To: Zucker, Audrey <Zucker.Audrey@epa.gov>; Casey, Carolyn <Casey.Carolyn@epa.gov>

Cc: Wainberg, Daniel <Wainberg.Daniel@epa.gov>; Gregory Flaherty <gxf@cummings.com>; Bruce
Hoskins <bhoskins@fslassociates.com>; Steve Drohosky <sjd@cummings.com>

Subject: RE: sampling results letter

Hi Audrey — Thanks for your note. | had not realized that Bruce was not copied on Carolyn’s
comments. We have just spoken about them, and we will have a response for you shortly. I'm not
sure | understand, however, why the comments on the proposed letter to Mr. Drohosky need to be
delayed pending a response to Carolyn’s comments. We continue to believe it is important to
communicate with our clients about the testing sooner rather than later. Also, the idea that
Carolyn’s comments are “draft” comments and that some more fulsome comments may still be
forthcoming — likely after we have responded to the draft comments — does not present as terribly
efficient. We are working hard to be responsive to your requests at the same time we are continuing
to advance the significant field activities of the Consent Order — all while keeping our clients apprised
of ongoing activities. In this regard, | am working on finalizing a proposed timetable for ecological
site activities, and will have that to you today or tomorrow, | believe, under separate cover.

If you have any questions in the meantime, please let me know.
Thank you.
Craig

Craig J. Ziady

General Counsel
Cummings Properties, LLC
200 West Cummings Park
Woburn, MA 01801
Direct dial: 781-932-7034
Main No.: 781-935-8000
WWWw.cummings.com

The information contained in this message may be privileged, confidential, and/or protected from disclosure. If the reader of
this message is not the intended recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication is strictly prohibited. If you have received this communication in error, please notify us immediately by
replying to the message and deleting it (and all attachments) from your computer.

From: Zucker, Audrey [mailto:Zucker.Audrey@epa.gov]
Sent: Tuesday, May 22, 2018 12:20 PM

To: Casey, Carolyn; Craig Ziady
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Cc: Wainberg, Daniel; Gregory Flaherty
Subject: RE: sampling results letter

Craig — Just to be clear, with respect to the draft letter to the day care centers that you provided to

us on May 8t we will provide you with comments after you have addressed the issues in Carolyn’s
May 16 email below.

Please let me know when we can expect your responses to Carolyn’s email. Thanks.

(fyi--Carolyn has been out of the office unexpectedly. So, | just wanted to make sure that you
understood that we do plan to comment on your May 8 draft letter.)

Audrey

From: Casey, Carolyn

Sent: Wednesday, May 16, 2018 8:30 AM

To: Craig Ziady <craig@cummings.com>

Cc: Zucker, Audrey <Zucker.Audrey@epa.gov>; Wainberg, Daniel <Wainberg.Daniel@epa.gov>;
Gregory Flaherty <gxf@cummings.com>

Subject: RE: sampling results letter

For each suite, the sample results should be provided along with the letter and include an
appropriate evaluation of the data. We are still in disagreement with the conclusion that no vapor
intrusion is occurring. We should resolve this prior to providing that information to the suite
managers/parents.

| also have comments on the progress report and until they are addressed, it would not be
appropriate to share the data. Draft comments attached.

From: Craig Ziady [mailto:craig@cummings.com]

Sent: Tuesday, May 15, 2018 1:22 PM

To: Casey, Carolyn <Casey.Carolyn@epa.gov>

Cc: Zucker, Audrey <Zucker.Audrey@epa.gov>; Wainberg, Daniel <Wainberg.Daniel@epa.gov>;
Gregory Flaherty <gxf@cummings.com>

Subject: sampling results letter

Hi Carolyn — Now that the April 2018 Progress Report is complete, we would like to finalize the letter
to the clients in whose premises the indoor air testing occurred. You had requested an opportunity
to review this letter, and we provided a draft on May 8 during our meeting. Could you please
confirm ASAP whether you have any comments.

Thank you.

Craig

Craig J. Ziady
General Counsel
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Cummings Properties, LLC
200 West Cummings Park
Woburn, MA 01801
Direct dial: 781-932-7034
Main No.: 781-935-8000

WWW.cummings.com

The information contained in this message may be privileged, confidential, and/or protected from disclosure. If the reader of
this message is not the intended recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication is strictly prohibited. If you have received this communication in error, please notify us immediately by
replying to the message and deleting it (and all attachments) from your computer.
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